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To THe 


! MUCH HONOURED AND TRULY RELIGIOUS | 
le A D | b fe ) 
T H E 
Lapy Lettrice WeEnpy, 
OF 


WENDY IN CAMBRIDGESHIREe 


MADAM, 


WO or three reafons induce me to pre- 
-fent this difcourie to your Ladythip, 

and to make choice of you for its patronefs. 
Firit, Becauie I owe it to the liberality of 
- your honoured brother, that I have this leis 
fure to write any thing. Secondly, Becaute 
alfo your many and fingle favours, feeing Tam 
not in acapacity to requite them, feem to exact 
from me at leaft a publick acknowledgment, 
which iuch a dedication gives me an opportu- 
nity tomake. Thirdly, Becaufe of fuch kind 
of writings I know not where to chulea more 
able judge or more candid reader. Iam fen- 
fible that y ou do fo ps abhor any thing that 
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The Epiftle Dedicatory. 


looks like flattery, that, out of an excefs of 


modefty, you cannot patiently bear the hear- 
ing of your own juft commendations; and, 
therefore, fhould | enlarge upon that fubject, 
I know I fhould have but little thanks for m 
pains. % 

- Indeeed you have much better motives to do 
well than the praife of men; the favour of 
God, peace of conicience, the hope and ex- 
pectation of a future reward of eternal happt- 
nefs; and, therefore, 1 had rather write of 
you to others, to provoke them to imitate fo 
excelient an example, than to yourfelf, to en- 
courage you in your Chriftian courfe, and to 
fortify you in your athletick conflidts with the 
greateft of temporal evils, bodily pain and an- 
guifh ; though | do not know why you fhould 
reject any confideration that may conduce to 


~‘fupport you under fo heavy preflures, and of 


foj}ong continuance ; of which, to ingenuous 
natures, true honour, that is, the current teiti- 
mony and approbation of good men, is not 
the meaneft. No lefs man than St Augutftin 
was doubtful, whether the extremity of bodi- 
ly pain was not the greateft evil that human 
nature was capable of fuffering ; “* Nay, faith 
& he, I was fometimes compelled to confent 
s* to Cornelius Celfus, that it was fo; neither 
«¢ did his reafons feem to me abiurd ; we be- 
ing compounded of two parts, foul and bo- 
dy, of which the firft is the better, the lat- 
ter the worler ; the greateft good muft be 
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A. 
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the beft thing belonging to the better part, 
that is, witdom; and the greateft evil the 
; worlt thing incident to the worft part, (the 

*© body) that is, pain.” Now, though I know 
not whether this reafon be firm and conclu- 
five, yet lam of accord with him, that of all 
the evils we are fenfible of in this world, it is 
the foreft; the mott refolute patience being 
baffled and proftrated by a fierce and lafting . 
paroxyim of the gout, or itone, or cholick, 
and compelling to yield to its furious infults, - 
and confefs itfelf vanquifhed, the foul being 
unable to divert, or to do any thing elfe, but 
pore upon the pain; and, therefore, thofe 
Stoical vaunts of their wife man’s being hap- 
py in Phalaris’s bull, 1 utterly reject and €x- 
plode, as vain rodomuntades, and chimerical 
-figments ; for that there never was fuch a wile 
man among them, or indeed couid be; yet do 
I not fay, that the patience of a good mnan can 
- be fo far conquered by the fharpeft and feve- 
reft torments, as to be compel ed to deny or 
blafpheme God or his ee ae yea, or fo 
much as to complain of his injuttice ; ; though 
‘perchance he may. be brought, with Job, to 
curfe his day, yet not curfe his God, as his 
wife tempted him to do. 

Now that the great Ayayodeurng aan Beal ney 
the molt juft Judge and Rewarder, would be 
_ pleafed to qualify and mitigate your fufferings, 
as not to exceed the eae of your itrength 
and pales or elfe arm you with fuch an 
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high degree of Chriftian fortitude, as to be 
able to grapple with the moft extreme ; and 
when you have fnifhed your courfe in this 
world, grant you a placid and eafy paflage 
out of it, and dignify you, as one of his vic- 
tors, with a crown of eternal glory and feli- 
city, is the prayer of, | 7 


‘MADAM, 
YOUR LADYSHIP’S 


MOST DEVOTED IN ALL SERVICE, 


JOHN RAY. 


tHe 


PREFACE 


TN all ages wherein learning hath flourithed, ‘coms 


plaint hath been made of the itch of writting, 
and the multitude of worthelefs books, wherewith 
‘Importunate fcriblers have peftered the world: Scris. 


bimus indoétt doétique : and—Tenet infanabile mulios 
— feribendi cacoethes. ¥ am fenfible that this tractate 
may likely incur the cenfure of a fuperiidous piece, 
and myfelf the blame of giving the reader unneceffiry 


‘trouble, there having been fo mach fo well written - 


‘of this fubject by the moft learned men of our time, 


Dr More, Dr Cudworth, Dr Stillingfleet, late ree 


of Worcefter, Dr Parker, late of Oxen; and, 

- mame no more, the honourable Robert Boyle, Eras 
fo that it will need fome apology. Firft, Therefore, 

in excufe of it, I plead, that there are in it fome cons 


fiderations héw and untouched by other: 3 whercin, | 


if L be miftaken, I alledge, Secondly, That the man- 
mer of delivery and expreflion may be more fuitable 
to fome mens apprehenfion, and facil to their une 
@eritandings. If that will not hold, I pretend, Chird- 
h, that all the particulars cbtitalned in this book 
‘cannot be found in any one piece known to me, but 
‘Tie {cattered and difverfed in many; and fo this may 
ferve to relieve ole falaaious readers, that are not 
‘willing to take the pains to fearch them out; and 
‘poffibly, there may be fome whofe ability (whatever 
their induftry might be) will not ferve them to pure 
chafe, nor their opportunity to borrow thofe books, 
who yet may fpare money enough to buy fo incon- 
fiderable a trifle. Lf none of thefe excufes fuffice to 
‘acquite me of blame, and remove all prejudice, I 
‘have two further reafons to offer, which T think will 
“Yeach homé, and juttify this undertaking, ‘Firt, 
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THE PREF A C E. 
That all men who prefume to write, at leaft, whofe 
writtings the printers will-venture to publifh, are of 
fome note in the world; and where they do, or have 
lived and converfed, have fome {phere of friends and 
acquaintance, that know and efteem them, who, 
it is likely, will-buy any book they {hall write for 
the author’s fake, who otherwife would have read 
none of that fubject, though ten times better; and 
fo the book, however inferior to what have been al- 
ready publithed, may happen to. do much good. Se-= 
condly, By virtue of any funétion, [ fufpect myfelf 
to be obliged to write fomething in divinity, having 
written fo much on other fubjecis; for, not being 


permitted to ferve the church with my tongue in | 


preaching, Ikoow not but it may be my duty to 
ferve it with my hand by writing: and I have made 
choice of this Subject, as thinking myfelf beft quali- 
fied to treat of i. If what [have now written fhall 
find fo favourable acceptance, as to encourage me to 
proceed, God granting life and health. the reader 
may expect more; if otherwife, I muft be content 
to be laid afide as ufelefs, and fatisty myfelf in hav- 
ing made this experiment. 

As for this difcourfe, I have been careful to admit 
nothing for matter of fact or experiment, but what 
is undoubtedly true, left I fhould build upon a 
fandy and ruinous foundation; and by the admix- 
ture of what is falfe, render that which is true a 
Picious. 

I might have added many more SRE Oe s hay, 


my text warrants me to run over all the vifible 


works of God in particular, and to trace the foots 
fteps of his wifdom in the compofition, order, har- 
mony, and.ufes of every one of them, as wellas of 


- . thofethat I have felected. But, Firft, this would be a 


tak far tranfcending my fkill and abilities; nay, the 
joint fkill and endeavours of all men now living, or that 


! | fhall live after a thoufand ages, fhould the world laft 
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fo toas. ‘ For.no nan _can find out the work that / 
“God maketh from the beginning to the end,” 
Ecclef. iii. 11. Secondly, I was willing to confule 


the infirmity of the reader, or indeed of mankind ia 


general; which, aftera fhort confinement to one fort . 


of dith, is apt to looth it, though never fo wholefome 
and which at firft was moft pleafant and acceptable 5 

and fo to moderate my difcourfe, a§ to make an end 
of writing, before_I might prefume he fhould be quite 
tired with reading. 

I fhall now add a word or two ‘concerning the ufe- 
fulnefs of the argument, or matter of this difcourfe, 
andthe reafon I had to make choice of it Defides what 

Ihave already offered. _ 

Firft, ‘Uhe belief of a Deity be the foundation 
of all religion (religion being nothing but a devout 
worfhipping of God, or an inclination of mind to 
ferve and worfhip him; ** for he that cometh to God, 
** muft beliéve that he is God,’* it is a matter of the 
hhghett concernment to be Gctsly fettled and efta- 
blifhed in a full perfuafion of this main point; now 


this muft be demonftrated by argument’s drawn. 


from the light of nature, and works of the creation $ 

for, as all other fciences, fo divinity proves not, but 
fuppofes its fubjects, taking it for granted, that by 
natural light men are (iicienn y convinced of the 


being of a Deity. There are indeed fupernatural - 
demonftrations. of this fundamental truth, but noe 


common to ail perfons or times, and fo liable to ca~ 


vil and exception by atheiftical perfons, as inward — 


illuminations of mind, a {pirit of prophecy, and fore- 
telling future contingents, illuftrious miracles, and 
the like; but thefe proofs, taken from effects and o- 
perations, expofed to every man’s view, not'to be dé- 
nied ot queitioned by any, are ‘moft effectual to con- 
«vince all that deny or doubt of its neither are they 


only convictive of the greateft and fubtleft. adverfa- 


Wiles, but. intelligible alfo to the meaneft capacities ; 
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for 3 you may hear illiterate perfons, of the loweft | 


rank of the commonality, affirming that they need 
no proof of the being of a God.; for that every pile 
of grafs, or ear of corn, “ fificiently proves that; for, 
fay thev, all the men of the world cannot make fuch 
athing as one of thefe; and if they cannot do it, 
who can or did_make it but God ? To tell them, that 
it made itfelf, or fprung up by chance, would be as 
ridiculous as to tell the greateft philofophers fo. 
Secondly, The particulars of this difcourfe ferve 
Mot only to demonftrate the being of a Deity, but 
alfo to illuftrate fome of his principal attributes 5 as, 
namely, his infinite power and wifdom ; the vaft mul- 


titude of creatures, and thofe not only fmall, but im-, 


-menfely great, the fun and the moon, and all the 
heavenly hoft, are effects and proofs of his almighty 
power The heavens declare the glory of God, 
and the firmament fheweth his handy work,” 
Pfal. xix. 1. Fhe admirable contrivance of all and 
each of them, the adapting all the parts of animals to 
their feveral ufes, the provifions that is made for 


_their fuftenance, which is often taken notice of in 


feripture. Pfal. cxiv. 15, 16. ** The eyes of all wait 
** upon thee: thou giveft them their meat in due 
_© feafon. Thou openeft thy hand, and fatisfieft the 
_-defire of every living thing Math. vi. 26. Be- 
“‘ hold the fowls of the air, tor they fow not, nei- 
*“* ther do they reap, nor gather into barns; yet 
*‘ your heavenly father feedeth them. Pfal cxlvii. 
“ 9. He giveth to the beaft his food, and to the 
«> young ravens when they cry.”. And, laftly, their 
mutual fubferviency to each other, and unanimous 
confpiring to promote and earry on the publick 
good, are evident demonftrations of his fovereiga 
wifdom. 

Laftly, They ferve to ftir up and increafe in us 
the affections and habits of admiration, humility and 
“gratitude, Pfal. viii. 3. “ When I confider the hea- 
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“‘ vens, the work of thy fingers, the moon and the 
** ftars which thou haft ordained: what is man that 
“thou art mindful of him, or the fon of man that 
“thou vifiteit him ?” And to thefe purpofes the * 
holy Pfalmiit is very frequent in the enumeration 
and confideration of thefe works, which may warrant 
me doing the like, and juftify the denominating fuch 
a difcourfe as this, rather theological than philofo-_ 
phical. : 

{Note, That by the works of the creation, in the 
title, 1 mean the works created by God at firft, and by 
dim conferved to this day in the fame fiate and condi» 
tion in which they were at firft made: for confervati- 
on (according to the judgment both of philofepbexs 
and divines) is a continued creation. | 
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HE multitude of creatures, an argument of the wif- 

dom and power of God, Page 25, 26. 
That the fixed {tars are innumerable, agreed on all fides, 
as well as by fuch as embraces the new hypothefis, 24. 


27° 

That there are fo many funs placed at unequal dittantes? 
and each having its planets moving about it, furnifhed 
with their inhabitants, like the earth; as by thofe that 
adhere to the old, that they are all fituated in the fame 
{pherical fuperficies, 27. 

A guefs at the number of terreftrial bodies: 1. Inanimate 
as ftones, earths, concrete and inconcrete Gass me- 
tals and minerals. 2. Animals, birds, bea(ts. fithes, 
and infects. 3. Plants, herbs, and trees, 28, 29, 30, 
Sh 4 

“Working the fame effect by divers means and inftruments, 
an argument of wifdom; and that God doth this in 
the works of the creation, proved by feveral examples, 
31, 32, 33, 34. — 

That the material works ef God are wifely contrived and 
adapted to ends both general and particular, 35. 

The Ariftotelean hypothelis, that the world was co- eternal 
with. God, condemned, 36. 

"The wearcen hypothefis, that the world was made bya 
cafual concurrence and colefion of atoms, rejected, 36, 
37. Their declination of atoms juftly derided, and 
their whole hypothefis ingenioufly confuted by Cicero, 


38, 392 49% 41+ 
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The Cartefian hypothefis, that fuppofing God had only 
created matier, divided it into a cettain number of 
parts, and put it Into motion, according to a few 
laws, it would of © itielf have produced the world 
without any more ado, confuted in Dr Cudworth’s 
words, 42, 48... 

"Des Cartes his aflertion, that the ends of God in any of - 

_~ his works are equally undifcovered by us, cenfured and 

reproved, 42, 43; 44. 

His opinion concerning the caufe of the motion of the 

e+ heart, 47; 48. 

‘The honourable Mr Boglels hypothefis confidered and 

+ mpleaded againit, 50, 51. 

The-author’s miftake concerning the hypothefis of Mr Boyle 
acknowledged, 52. . 

The parts of the body formed and fituated contrary to the 
laws of {pecifick gravity, 53... 

A. plaftick nature under God, faperintending and effecting 
natural productions, 53, 54 

Their opinion that hold tie fouls of brutes to be mate- 
rial, and the whole animal body and foul to bé a mere 
machine, not agreeable to the general fenfe of mankind, 


55> 503 57+ 
= the vilible works of God, and their divifion, 53, 


The Atomick hypothefis date a ee 

The works of nature far more exquifitely formed than the. 
works of art, 58, 59. 

The various {pecies of inanimate bodies to be attributed 
to the divers figures of their principles, or minute com- 
ponent particles, 60. ‘That thefe principies are naturally. 
indivifible, proved, sbéd. ‘They are not very NUMETOUS, 
593 60. Mi 

Of the heavenly bodies, 61. That the whole univerfe 
is divided into two foris of bodies, viz. thin and fluid,: 
denfe and confiftent, z6id. That this lait fort are en- 
dued with a twotold power, 1. Of gravity, 61. 2. OF 
circular motion, and- why, 62. The heavenly bodies 
moved is the molt regular, facil, and conyenient man- 
per, 62, 63. - 
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Of the fun, his ufes, and the convenience of his fituation 
and motion. 64 

Of the moon, and its ufes, 6g. 

Of the reft ofthe planets and fixed ftars; the regula- 
rity and con{tancy of their motions; whence Cicero 
rationally infers, that they are governed by reafon, 


Eclipfes ufeful to fettle chronology, and determine longi- 
tudes. 67. 


Of terreftrial inanimate e fimp! e bodies, as elements, common. 


ly fo caled, 67. Firlt, Fire, its various ufes, 68 Of 
airs iis ule and peceiity’ fat b:eathing to ali forts of ani- 
mals, aquatick as well as terreftrial : : nay in a fort to 
plants themfelves, 69 The effects and ules of its gravity 
and elaitick quality, 7o. 
That the foetus in the womb hath a kind of refpiration, and 
whence it receives the air, 70 71, 72. 
That the air infiouates itfelf invo the water for the re{piras 


tion of fifhes, 73. and even into fubcerraceous aters, — 


“whence it clears the mines of damps, 73. 74. A pial- 
tick nature neceflary for putting the diaphragm and 
iufcles of refpiration into motion at firft, 74. 

Of water; its ufes, 75. Of the fea, and its tides. tbid. 

> Aa objection concerning the needlefsnefs af fo much ‘ea, 
of no ufe to mankind, anfwered: and the wifdom 
of God in thus unequally dividing fea and land, 
manifefted and afferted, 76. The ule of floods, 76, 79, 

8. 
That the winds bring up more vapours from the fea than 

they carry down thither, 79 

‘That the motion of the water levels the bottom of the 
fea, 80. The reafon why the fea plants grow for the 


mott part flat like a fan, and none in the great depths, | 


So, Sr. 

Of {fprings and rivers, baths and mineral water, 81, 82. 
Simple water nourifheth nor. 82. 

‘OF the earth ; its ufes and differences. 82. 

‘Of meteors, or bodies imperfectly mixed, And, 1. Of 
rain, ‘83, Of wind, and its various ufes, 34. 

OF inanimate see bodies, 85. 4. Stones, their qua~ 
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lities and ufes, 85, 36, 87. particularly of the loadftone, 
its admirable phaenomena, effe&s and ufes, 88 2 Me- 
‘tals ; their various ufes of great importance to mankind, 
as iron, without which we could have had nothing’ of 
culture or civility; gold and filver for the ‘coining of 
money, which how many ways ufeful, is thewa. oat of 
Dr Cockburn’s eflays. 89, 90. 

PP sacthe mitute component particles of bodies are natataly | 
~ indivifible, proved, 91, 92. 

Of vegetables or plants, their ftature «and magnitude, 
figure, fhape, and fite of leaves, flowers and. fruits, 
and their parts, all determined, as alfo their.age and 
duration, 93, 94. The admirable complication of 
the feminal plants, 94. 95. The ufes of the feveral 
parts of plants, roots, fibres, vefiels, barks and leaves, — 
95, 96. The ‘beauty and, elegancy of the leaves, 
-flowers, and fruits of plants, 97. ~Fhat there is 
fuch a thing as ey and comelinefs of Proportion 
oe 97,98. 


The ules of flowers 98, 99. Of feeds and their teguments, 


and obfervations concerning them,-99, 100. ‘“Fheir 
Jafting vitality or foecundity, too The pappous»plum- 
mage of feeds, 101. The tendrils and prickles of plants, 
of what ufe,: 162. \* 


"That wheat, the béeft of all grains, is patient both. of heat 


and cold, and {carce retufeth any climvate, and: that 
“{carce any grain is more fruitful, 102,103, . 


Of the fi peners of plants, 103, 104. 


OF animals, the ‘provifion that is made: for, the continu- 
ance of {pecies, 104, 105 UPhati fetvalessdewve with= 
in them from the beginning the feeds of all-the young 
they fhall ever bring forth, 105. ‘An obfervation of 

 Cicero’s about multiparous creatures, 2bid | Why birds 
lay eggs, 106 * OF what ule the yolk of ithe eggois to 
the chicken, 7bid ~ 

’ Birds that caonor number,’ yet emit not any one: of their 
young in” feeding of them, +07. ‘Though: they» can- 
not number, yet that ‘they can ‘dillinguifh, many 

* from ‘few, ’ proved, thid. The : Aner growth. of the 
young bids inthe ne(t, 168. °"Fhe: procefs of build 
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ing their nefts, and incubation, 108, 109. Feeding, 
breeding, and defending their young, and the admi- 
rable ropym, 109, 110. Proportion between miales- 
and females in a!] kinds of animals kept up con{tant- 
ly, 110 The corveniency of the time of the year — 
when: the feveral forts of animals are brought forth, — 
110, 181. Why birds fwallow pebble ltones, 119. _ 
The provifion of nature for keeping of birds neits 
clean, 118. Various ftrange inftinéts of animals, 113, 
314, &c. as, that animals fhould know where their — 
natural weapons are fituated, and how to make ufe uf — 
them; that the weak and timorous fhould be made 
fwift of foot or wing for flight; that they fhould na- 
turally know their enemies, and fuch as prey upon 
them, though they had never feen them before; that 
as foon as they are brought forth they fhould know 
their proper food; that ducklings, though led by a 

i hen, fo foon as they fee water, fhould venture.into it, © 
the hen in vain endeavouring to hinder or reclaim them; 
that birds of the fame kind thould make nef(ts exattly 
alike. wherefoever bred, and though they had never feen. 
a neft before. 

The migration of birds from one country to another, a 
ftrange and unaccountable action, 115, 116. 

The wonderful art obfervable in the con{truétion, firuation, 
and figure of the ceils in honey combs, 118, 119, 120. 
That bees and other. animals lay up in flore, either 
for the food of their young, or their own -winter 

su provifion, +120. % = 

The provifion that is made for the prefervation and fecurity 
of weak and timorous creatures, and for the diminifhing 
of the rapacious, £21, 122, 123. 

The fitnefs of the parts of the bodies of animals to every 
one’s nature and manner of living, inftanced in, 1. The 
{wine, 124, &c. 2. Themole, 125. 3. The tamandua, 

or ant-bear, 126. 4. The camelion, 127. .5. The. 
whole genus of wood peckers, ibid.. 6. Swallows, 128. 
Douckers, or loons, ibid. . / id 4 

In birds all the members are fitted for the ufe of fly- | 

ing, 139, &c. The ufe of the tail ia birds, 130, 
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The bodies of fifhes moft conveniently formed and pros. 
_vided for the ufe of {wiming, 133, 134. And par- 
ticularly thofe of cetaceous fifhes, for the refpiration and 
preferving their natural heat, 134, And of amphibious 

_ creatures, zbzd. 

| The fitting of the parts of animals one to atber ViZe 
the genitals of the fexes, 135. The nipples of the’ 
paps to the mouth and organs ef fuction, ébid. The 
admirable ftructare of the breafts or paps, for the pre- 
paring and feparating, the containing and retaining of 
the milk, that it doth not Mow out without preflure or 
fuction, zbzd. 

Several obfervations of Ariftorle’s relating to the fitnefs of 
the pafts to the creatures nature and manner of living, 
and to their refpective ules, 137. 

Another remarkable inftance, in proportioning the length 
of the necks to that of the legs in animals, 138, 138. 
Of the aponeurofis in the neck, why given to mott 
quadrapeds, and not to man, 239. That fome birds | 
have but fhort legs, and yet long necks ; and why, 139, 

. 140... That. this inftance connot be accounted for by 

: atheitts, 130." 

The various kinds of voices ihe fame animal ufes on 
divers occafions, and to divers sipnoles argumenta- 
‘tive of providence and counfel in conferring them upon 

_, it, being fo extremely ufeful and ferviceable to the crea- 

“tare, 140. 

An objection againtt the ufe of feveral bodies I have in- 
ftanced relating to man, anfwered, rg1. A difcourfe in 
the perfon of Almighty God to man, i42. &c. 

The incredible f{malinefs and fubtilenefs of fome animal- 
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Tord i 


Lab, & OM T Ewe Ss, 

The fun, moon, ftars, 8c. are called upon to praife 
God, which they can do no otherwife, than by af- 
fording mdn. and other intelligent beings, maiter or 
ubjeét of praifing him; and therefore mes and an- 
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the divine power, wifdom and goodnefs, and to give God 
the praife and glory due to him for them, 155. 156. &c. 
That God doth, and may juitly intend and defign hie 
own glory, 158, 154. 160. 
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PsaLM Cly. 24. 


How manifold are thy works, O Lord! In wifdom haft 
thou made them all. 


) [s thefe words are two claufes § in the firtt whereof 


the Pfalmift admires the multitude of God’s 


works; How manifold are thy works, 9 Lord! In the 
fecond he celebrates his wifdom in the creation of 
them; ln wifdom heft thou made them all. 


Of the Firft of thefe I thall fay little, only brief- 
ly run over the works of this vifible world, and 
give fome guefs at the number of thems; whence 
it will appear. that upon this account they will 
deferve admiration, the number of them being 
uninveftigable by us, and a affording us a demon 


a 
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ftrative proof of the unlimited extent of the Crea= 
tor’s fkill, and ‘the fecundity of his wifdom and 
_power. That the number of corporeal creatures 
is unmeafurably great, and known only to the 
Creator himfelf, may thus probably be collected : 
Firft of all, The number of fixed -ftars is on all 
hands acknowledged to be next to infinite. Se- 
condly, Every fixed fiar, in the now-reccived hy- 
pothefis, is a fun, or fun-like bed Ys and. in like 
manner incircled with a chorus of planets moving 
about it; for the fixed ftars are not all placed in 
one and the fame concave fpherical fuperficies, 
and equidiftant from us, as they feem to be, but are 
varioufly and diforderly fituated, fome nearer, fome 
further off, juft like trees in a wood or foreft, as 
Gaficndus exemplifies them. And, as in a wood, 
though the trees grow never fo irregularly, yet the’ 
eye of the fpectator, wherever placed, or whither- 
foever removed, defcribes ftilk a circle of trees s 
{o would it in like manner, wherever it were in 
the foreft of ftars, defcribe a {pherical fuperficies 
about it. Thirdly, Each of thefe planets is in all 
likelihood furnifhed with as great variety of corpo- 
_ real creatures, animate and inanimate, as the earth is, 
~-and all as different in nature as they are in place 
from the terreftrial, and from each other. Whence 
it will follow, that thefe muft be much more infinite 
than the ftars; I do not mean abfolutely, according 
to philofophic exaétnefs, infinite, but only infinite 
or innumerable as to us, or their number prodigi« 
oufly: great. 
That the fixed flars are innumerable, may thus be 
_ made out: thofe vifible to the naked eye are by the 
- Jeaft account acknowledged to be above a thoufand, _ 
excluding thofe towards the South pole, which are | 
not. vilible j in our horizon: befides thefe, there 
‘have been incomparably more deteéted and brought 


: Ro. ee ‘by we arr: ; the milky way being 
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found to be (as was formerly conjectured) nothing 
but great companies, or fwarms of minute ftars 
fingly invifible, but by reafon of their proximity 
mingling and confounding their lights, and ape — 
_ pearing like lucid clouds. And it is likely that, — 


had we more perfect telefcopes, many thoufands _ 


more might be difcovered; and yet, after all, an in- 
_ credible multitude remain, by reafon of their im- 
mente diftance beyond all ken, by the bet tele- 
fcopes that could poflibly be invented or polithed 
by the wit and hand of an angel: for if the world 
‘be (as Des Cartes would have it) indefinitely ex- 
tended, that is, fo far as no human inrelle&t can 
fancy any bounds of it; then what we fee, or can 
come to fee, muft be the leait part of what is un- 
difcoverable by us, the whole univerfe extending 
a thoufand times farther beyond the utmoft ftars 
we can poflibly defcry, than thofe be diftant from 
the earth we live upon. This hypothefis of the 
_ fixed ftars being fo many funs, &c. feems more 
agreeable to the Divine greatnefs and magnifi- 
cence. But that which induces me much to doubt 
of the magnitude of the univerfe, and immenfe 
diftance of the fixed ftars, is the ftupendous phe- 
nomena of comets their fudden accenfion, or ape 
pearance in full magnitude, the length of their 
tails, and fwiftnefs of their motion, and graduak 
diminution of bulk and motion, till at laft they difs 
appear. ‘Vhat the univerfe is indefinitely extends 
ed, Des Cartes, upon a falfe ground, (that the for- 
bial ratio of a body was nothing but extenfion into 
Jength, breadth, and profoundity, or having partes 
extra partes, and that body and fpace were fyno- 
_ hymous terms) afferted; it may as well be limited 
this way, as in the old hypothefis, which places the 
_ ftars fixed in the fame f{pherical fuperficies; accord- 
ing to which (old hypothefis).they may alfo be de- 
“monfirated by the fame mediums to be innumes 
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rable, only inftead of their diftance fubftituting 
their fmallnefs for the reafom of their invifibi- 
lity. ' : 
Buk leaving the celeftial bodies, I now come to the 
terreftrial: which are either inanimate or animate. 
The inanimate are the elements, meteors, and, fof- 
fils of all forts, at the number of which laft I can- 
not give any probable guefs; but if the rule which 
fome confiderate philofopers deliver, holds good, 


viz. how much more imperfect any genus, or or-. 


der of beings.is, fo much more numerous are 
the fpecies contained under it. As for example: 
birds being a more perfect kind of animals than fifh- 
es, there are more of thefe than of thofe; and for 
the like reafon more birds than quadrupeds, and 
more infects than of any of the reft, and fo more 


plants than animals, nature being more {paring in her - 


more excellent produétions. If this rule, I fay, holds 
good, then fhould there be more fpecies of foffils, 
or generally of inanimate bodies than of vegitables, 
of which there is fome reafon to doubt, unlefs we 
will admit all forts of formed ftones to be diftiné& 
{pecies. 

Animate bodies are divided into four great gene~ 
ra, or orders, beafts, birds fifhes and infects. 

The fpecies of beafts, including alfo ferpents, are 


“not very numerous: of fuch as are certainly known 


and. defciibed, I dare fay not above 150; and yet 
I believe, not many, that are of any confiderable 
bignefs, in the known regions of the world, have e- 
{caped the cognizance of the curious I reckon ail 
dogs to be of one fpecies, they mingling together in 


' generation, and the breed of fuch mixtures being pro- 


lifick. 

The number of birds known, and defcribed, may 
be near 500; and the number of fifhes, fecluding 
hell fifth, as many; but if the fhell-fifh be taken in, 


more than fix times the number. How many of | 
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each genus remain yet undifcovered, one cannot cer-_ 
tainly nor very nearly conjecture; but we inay. ie 
_ pofe the whole fum of beatts and birds to exceed by ~ 
-a third part, and fithes by one half, thofe known. 
The infects, if we take in the exanguious, both 
_terreftrial_and aquatick, may, in derogation to the 
‘precedent rule, for number, vie even with plants 
themfelves: for the exanguious alone, by bie that 
Jearned and critical naturalift, my honoured friend, 
Dr Martin Lifter, hath already obferved and deline- 
ated, I conje€ture, cannot be fewer than 3000 {pecies, 
perhaps many more. 

The butterflies or beetles are fuch numerous tribes 
that I believe in our own native country alone the 
Apecies of each kind may amount to 150, or more. 
And if we. fhould make the caterpillars and bexa- 
‘pods, from whence thefe come, to be diftinét {pecies, 
as moft naturalifts have done, the number willbe - 
doubled, and thefe two genera will afford us 600 {pe- - 
CIES 5 but if thofé be admitted for diftinct fpecies, [ 
fee no reafon but their aureliae alfo may pretend to 
a fpecific difference from the caterpiilars and but. 
terflies, and fo we fhall have 306 fpecies more; there- 
fore we exclude both thefe from the degree of fpecics, 
making them to be the fame infect under a diferent © 
larva or habit. 

The fly-kind, if under the name we catigrelaeel 
all other flying infects, as well fuch as have four as 
fuch as have but two wings, of both which kinds there 
are many fubordinate genera, will be found in amul- 
titude of fpecies to equal, if not exceed, both’ the 
fore-mentioned kinds. 

The creeping infects that never. come to be 
winged, though for number they may fall fhort of 
the flying or winged, yet are they allo very numes 
rous; as by running over thr jeveral kinds I couid 
eafily demonftrate. Suppoling then there be a 
thoufand feveral forts of infedts in this /ifland, and - 
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the fea near it, if the fame proportion holds be- 
tween the infects native of England, and thofe of 
the reft of the world, as doth between plants do- 
mettick and exotick, (that is, as I guefs, near a de- 
cuple) the fpecies of infects in the whole earth, 
_ (land and water). will amount to r1oo00, and f| 
do believe, they rather exceed than fall fhort of that 
fum. Since the writing hereof, having this fum- 
mery anno 169t, with fome diligence profecuted 
the hiftory of our Englith infects, and making col- 
lections of the feveral {pecies of each tribe, but par- 
ticularly. and efpecially of the butterflies, both 
nocturnal and diurnal, I find the number of each 
of thefe alone as breed in our neighbourhood (about 
Braintree and Notely in Effex) to exceed the fum 
I laft year afligned to all England, having myiel€ 
obferved and defcribed about 200 kinds, great and 
{mall, many yet remaining, as I have good reafon 
to liewe? by me undifcovered. This | have, fince 
_ the writing hereof, found true in experience, hav- 
ing every year obferved not a few new kinds: nor 
do think, that if I fhould live twenty years longer, 
I thould, by my utmoft diligence and induftry in 
fearching them out, come to an end of'them. If 
then, within the fmall compafs of a mile or two, 


there are fo many fpecies to be found, furely the 


moft modeft conjecture cannot eftimate the number 
of all the kinds of papilios native of this ifland 
to fall fhort of 300, which is twice fo many as I 
laft fummer guefled them.to be; wherefore, ufing 


the fame argumentations, the number of all the 


Britith’ infe@s will amount to 2000, aud the total 
fum of thofe of the whole earth will be 20c00. 
The number of plants contained in C: Bauhin’s 
Penax is about 6000, which are all that had been 
defcribed by ‘the authors that wrote before him, or 


obferved by himfelf; in which work, befides anit 


takes and repetitions incident to the moft b < 


ye 
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and knowing men in fuch a work as that, there 
area great many, I might fay fome hundreds, put 
down for different fpecies, which, in my opinion, 
are but accidental varieties: which I do not fay 
to detract from the excellent pains and performance 
of that learned, judicious, and laborious herbarift; 
or to defraud him of his deferved honour, but only 
to fhew that he was too much f{wayed by the opié 
nions then generally current among herbarifts, that 
different colour, or multiplicity of leaves in the 
flower, and the like accidents, were fufficient to con- 
ftitute a ipecific difference. But fuppofing there 
had been 6000 then known and defcribed, 1 cannot 
think but that there are in the world more than 
triple that number ; there being in the vait continent 
of America as great a variety of f{pecies as with us, 
and yet but few common to Europe, or perhaps A- 
fricand Afia. And if, on the other fide of the E- 
quator, there be much land ftill remaining undifco- 
vered, as probably there may, we mutt fuppofe the: 
number of plants to be far greater. | ) 

“What can we infer from all this? If the number 
of creatures be fo exceeding great, how great, nay, 
mmenfe, muft needs be the power and wifdom of 
him who formed them all! For (that I may borrow 
the. words of a noble and excellent author) as it are 
gues and manifefts more {kill by far in an arti- 
ficer, tobe able to frame both clocks and watch«,. 
es, and pumps, and miils, and grenadoes, and 
rockets, than he could difplay in making but one 
of thofe forts of engines; fo the Almighty difco- 
vers more of his wifdom in forming fuch a vaft 
multitude of different forts of creatures, and all 
with admirable and irreprovable art, than if he had 
created but a few; for this declares the greatnefs 
and unbounded capacity of his underflanding. As 
gain, the fame fuperiority of knowledge would be 
difplayed, by contriving engines. of the fame kind, 
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or for the fame purpofes, after different fafhions, as 
the moving of clocks or other engines by fprings, 
_inftead of weights: fo the infinitely wife Creator | 
hath fhewn, in many inftances, that he is not con- | 
fined to one only inftrument for the working one -_ 
effect, but can perform the fame thing by divers — 
means, 5o, though feathers feem neceflary for flye — 
ing, yet hath he enabled feveral creatures to fly with- 
out them, as two forts of fifhes, one fort of lizard, 
and the batt, not to mention the numerous tribes 
of flying infects. In like manner, though the air- 
bladder in fifhes feems neceflary for fwimming, 
yet fome are fo formed as to {wim without it, viz. 
Firft, ‘Phe Cartilagincous kind, which, by what ar- 
tifice they poize themfelves, afcend and defcend at 
pleafure, and continue in what depth of water 
they lift, is as yet unknown to us. Secondly, The 
Cetaceous kind, or fea-beafis, differing in nothing 
-almoft from quadrupeds, but the want of feet. ‘The 
air, which in refpiration thefe receive into their. 
- Jungs, may ferve to render their bodies equiponde- 
rant to the water; and the conf{truction or dilata- 
tion of it, by the help of the diaphragm and mufcles 
of refpiration, may probably affift them to afcend or 
defcend in the water, by a light impulfe thereof with 
their fins. 

Again, Though the water being a cold element, — 
the moft wife God hath fo attempered the blood — 
and bodies of fifhes in general, that a {mall de- 
gree of heat is fufficient to preferve their due con- 
fiftency and motion, and to» maintain life 5 yet to 
fhew that he can preferve a creature in the fea, 
and in the coldeft part of the fea too, that may 
have as great a degree of heat as quadrupeds them- 
felves, he hath created variety of thefe cetaceous» 
fifhes. which converfe chiefly in the Northern feas, 
whole whole body being incompaffed round with a 


copious fat or blubber, (which, by reflecting and 
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redoubling the internal heat, and keeping off the 
external cold, doth the fame thing to them that 
_ cloaths do to wus) is enabled to abide the greateft 


cold of the fea water. The reafon why thefe fifhe 


es delight to frequent chiefly the Northern feas, 
is, I conceive, not only for the quiet which they 
enjoy there, but becaufe the Northern air, which 
they breathe in, being more fully charged with 
_thofé particles fuppofed nitrous, which are the elée- 
ment of fire, is fitteft to maintain the vital heat in 
that adtiviry which is fofficient to move fuch an 
unwieldy bulk as their bodies are with due cele- 
rity, and‘ to bear up againft and repel the ambient 
cold; and may likewife enable them to continue 
longer under water than a warmer and thinner air 
could. as ee | | 
_ Another inftance to prove that God can and doth 
by different means produce the fame effect, is, the 
‘various ways of extracting the autriciotis juice out of 
the aliment, in feveral kinds of creatures. . 
1. In man and -viviparous quadrupeds, the food 
_moiftened with the fplttle (/aliva) is firft chewed 
and prepared in the mouth, then fwallowéd into the 
ftomach where being mingled with fome diffolvent 
juices, it is by the heat hereof concocted, macerata 
_ ed, and reduced into a chyle or cremor, and fo eva- 
cuated into the inteftines, where being mixed with» 
the choler and panireatick juice, it is further ‘fubti« 
“dizéd and rendered fo fluid and penetrant, that the 
thinner and finer part of it eafily finds its Way itn ar 
the {treight orifices of the lacteous veins. | 
2. In birds there is nod maitication of eomminue 
tion of the meat in the mouth; but in fuch as are 
“not carnivorous, it is immediately fwallowed into 
‘the crop.or craw, or at leaft into a kind of antefto- 
~mach (which I have obferved in many, efpecially in 
pifcivorous birds) where it is moiftened and molli. 
“fied by fome proper ue from the glandulcs diss 
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{tilling in there, and thence transferred into the gia 


zard or mufculous ftomach, where by the working — 


of the mutfcles compounding the fides of that ven- 
tricle, and by the affiftance of fmall peebles (which 


the creature fwallows for that purpote) it is as ig 
were by mill ftones, ground {mall, and fo tranfmit-. 


ted to the guts, to be further attenuated and fubti~ 
Vized by the fore-mentioned choler and pancreatic 
juice. as 

3. In oviparous quadrupeds, as chamelions, lie 
zards, frogs, as alfo.all forts of Serpents, there is 
no maftication, or comminution of the meat either 
in mouth or ftomach; but as they fwallow infects or 
other animals whole, fo they void their fkins un- 


broken, having a heat, or fpirits powerful enough | 


to extract the juice they. have need of, without 
breaking that which contains it; as the Parifian aca-= 
demifts tell us. I myfelf cannet warrant the truth 
of the obfervation in all. Here, by the bye, we take 
notice of the wonderful dilatability or extenfivenefs 
of the throats and gullete of ferpents: I myfelf have 
taken two entire adult mice out of the ftomach of 
an adder, whofe neck was not bigger than my little 
anger. Thefe creatures, I fay, draw out the juice 
of what they {wallow without any comminution, or 
fo much as breaking the fkin; even as it is feen that 
the juice of grapes, is drawn as well from the * rape, 


where they remain whole, as from a vat, where they 


are bruis’d; to borrow the Parifian philofophers fimi- 
hitude. “2 

_ 4. Fifhes, which neither chew their meat in their 
mouths, nor grind it in their ftomachs, do by the 
help of a diffolvent liquor, there by nature provid= 
ed, corrode, and reduce it, fkin, bones and all, into 
a chylus, or cremor; and yet (which you feem won- 


__ ® Whole grapes plucked from the clufter, and wine 
poured upon them in a vefiel. 


- 
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-derful) this liquor manifefts soe of acidity tothe 
tafte: But notwithitanding, how: mild and gentle — 
foever it feems to be, it corrodes fleth very ftrange= 


_dy and: gradually, as aquafortis, or the like cor- 
rolive waters, do metals, as appears to the eyes for 
have obferved fifh in the ftomachs of others, thus 
partially corroded, firft, the fuperficial part of the 
fleth, and then deeper anid deeper by degrees to the 
bones. 

' I come now to the fecond part of the words, in 
wijdom haft thou made them all, in diicourfing where- 
ot, I {hall endeavour to make out in particulars what 
the Pfalmit here ailerts in general concerning the 
works of God, that they are all very wilely contriv~ 
ed and ddapted te ends both par ticular and gene- 
| ral. 

But before { enter upon this tafk, I fhall, by way 
of preface or introdustion, fay fomething concerns 
ing thefe fy{tems which undertake to give an account 
of the formation ef the umiverle by mechanical 
diypothefes of matter, moved either uncer: ainly, or 
according to fome catholick laws without the inter= 
vention and aililtance ef any i or immaterial 
agent. 

There is no greater; at leaft no more palpable and 
convincing argument of the exiftence of a Deity, 


than the admirable art and wiidom that difcovers 
atfelf in the make and coni{titution, the order and . 


difpofition, the ends and ufes of all the parts and 
members of this ftately fabrick of heaven and earth: 
For if in the works of art (as for example) a curi- 
ous edifice or machine, counfel, defiga, and direéti- 
on, to an end appearing in the whole frame, and in 
all the feveral pieces of it, do néceflarily infer the 
being and operation of fome intelligent architect, or 
engineer: why fhall not alfo, in the works of na- 
ture, that grandeur and magnificence, that excel~ 
as contrivance for beauty, order, ule, &c. which 
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is obfervable in them, wherein they do as much 
 tranfcend the effects of human art as infinite pow- 
er and wifdom exceeds finite, infer the exiftence 
and efficiency of an omnipotent and all wife Crea-. 
tor. 

To evade the force of this argument, and to give 
fome account of the original of the world, atheifti- 
cal perfons have fet up two hypothefes. 

The firft is that of Ariftotle, that the world was 
from eternity in the fame condition that now it is, 
having run through the fucceffions of infinite genera- 
tions; for which they add, felf exiftent and unpro- 
duced: For Ariftotle doth not deny God to be the 
efficient caufe of the world; but only afferts that he 
created it from eternity, making him a neceflary caufe 
thereof; it proceeding from him by way of emanati- 
on, as light from the fun. 

This hypothefis, which hath fome fhew ‘of rea« 
fon, for fomething muft neceflarily exift of itfelf 
and if fomething, why may not all things? this hy~ 
pothefis, I fay, is fo clearly and fully confuted by the 
reverend and learned Dr Tillotfon. late Lord Arch- 
bifhop of Canterbury, and Primate of all England, 
in his firft printed fermon; and the right reverend 
father in God, John, late Lord, Bifhop of Chefter, 
in book I. chap, v. of his treatife of the Principles 
of Natural Religion, that nothing material can by _ 
me be added: ‘l'o whom therefore I refer the read- 
er. 


The Epicurean Hypothefis Rie 


Tue fecond hypothefis is that of she Epicure. 
ans, who held, that there were two principles felf- 
exiftent. Firft, Space or vacuity; Secondly, Mat- 
ter, or body © both of infinite duration and exten- 
fion. In this infinite fpace, or vacuity, which 
path neither beginning, mor. end, nor middle, 
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‘no limits, or extremes, innumerable minute bodies, 
‘into which the matter was divided, called atoms, 
becaufe by reafon of their perfect folidity they were 
really indivifible; for they hold no body capable 
of divifion, but what hath vacuities interfperfed 
with matter, of various but a determinate number- 
of figures, and equally ponderous, do perpendicul- 
arly defeend, and by their fortuitous concourfe, 
make compound bodies, and at laft the world 
itfelf. But now, becaufe if ail thefe atoms fhould 
defcend plum down with equal velocity, as, according 
to their doétrine, they ought to do, being (as we faid) 
all perfectly folid and imporous, and the vacuum not 
refifting their motion, they would never the one over- 
take the other, but, like the drops of a fhower, 
would always keep the fame diftances, and fo there 
could be na concourfe, or cohefion of them, and 
confequently nothing created; partly to avoid this 
‘deftructive confequence, and partly to give fome 
account of the freedom of will (which they did 
affert contrary to the Democritic fate) they did ab- 
furdly feign a declination of fome of thefe principles, 
without any fhadow or pretence of reafon. The 
former of thefe motives you have fet down by 
Lucretius, De Nat. Rerum, lib. 2. in thefe words: 
Corpora cum deorfum rec"iim per inane feruntur 
Ponderibus propriis, incerto tempore, forte / 
Ancertifque bocis, fpatie difeedere paulum 3 
Tantum quod nemen mutaium dicere poffisa 


And again, 


| Quod nifi declinare folerent, omnia deorfum 

 Ambris uti guttae caderent per inane profundum 
Nec foret offenfus natus, nec plaga creata ) 
Prineiptis, ita nil unquam natura creaffet. 


ter 


7 


38 ~ The Wispom of GOD Part I. 


Now feeds in downward motion muft decline, 
Tho’ vary little from th’ exa¢tett line ; 

For did they ftill move ftrait, they needs muft fall 
Like drops of rain, diffolv’d and fcatter‘d all, 
For ever tumbling thro’ the mighty {pace, 


And never join to make one fingle: mafs. 


The fecond motive they had to introduce this 
gratuitous declination of atoms, the fame poet gives 
us in thefe verfes, lib. 2. 


—Si femper motus connettitur omnis, 

Et vetere exoritur femper novus ordine certo; 
Nec declinando faciunt primordia motus 
Principium quoddam quod fati foedera rumpat, 
Ex infinito ne caufam caufa fequatur 5 

Libera per terras unde haec animantibus, extat, 
Unde haec eft, inguam, fatis avolfa voluntas ? 


Befides, did all things move in dire¢t line, 
And {till one motion to another join : 

Yn certain order, and no feeds decline, 

And make a motion fit to diffipate : 

The well-wrought chains of caufes and ftrong fate; - 
Vi hence comes that freedom living creatures find ? 
Whence comes the will fo free, fo unconfin’d, 


Above the power of fate ? © 


The folly and unreafonablenefs of this ridicus - 


lous and ungrounded figment, I cannot better dif 
play and reprove than in the words of Cicero, in the 
beginning of his firft book De Finibus Bonorum ct 
Malorum. 'Vhis declination (faith he) is altogether 
childifhly feigned, and yet neither doth it at all folve 
the difficulty, or effect what they defire: for, 
firft, ‘They {ay the atoms decline, and yet affign 
no reafon why. Now nothing is more fhameful 


wae 


~ 
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aud unworthy a natural philofopher [turpius phy 


fico] than to affert any thing to be done without a 
caufe, or to give no reafon of it. Befides, this is 
contrary to their own hypothefis taken from fenfe, 
that all weights do naturally move perpendicularly 


downward. Secondly, Again fuppofing this were - 


true, and that there were fucha declination of a- 
toms, yet will it not effect what they intend; for ei- 
ther they do all decline, and fo there will be no more 
concourfe than if they did perpendicularly defeend, 
‘or fome decline, and fome fall.plum down, which 
is ridiculoufly to affign diftinét offices and tafks to 
the atoms, which are all of the fame nature and fo-~ 
didity. Again, in his book De Fato, he {martly derides 
‘this fond conceit thus: What caufe is there. in na-= 
ture which turns the atoms afide? Or do they catt 
lots among themfelves, which fhall decline, which 
“not? Or why do they decline the leaft interval 


that may be, and not a greater? Why not two or + 


three minima as well as one? Optare hoe quidem 
eft nou difputare. For neither isthe atom by any 
extrinfical impulfe diverted from its natural courfe 
neither can there be any caufe imagined in the va- 
cuity through which it is carricd, why it fhould nut 
move directly; neither is there any change made 
in the atom itfelf, that it fhould not retain the 
‘motion natural to'it, by force of its weight or gra« 
vity. 

As for the whole atomical Rviadens, cither Ea 
picurean or Democritic, I fhall not, nor need I, 
‘fpend time to confute it; this having been already 
folidly and fufficienty done by. many learned. men, 
but efpeciaHy Dr Cudworth, in his Intellectual Syf- 
‘tem of the Univerfe, and the late Bithop of Wor« 


feciter,, Dr Stillingfleet, in his Origenes Sacrae. 


Only IT cannot omit he Cieraiee confutation 
‘thereof, which I find in the place firft. quoted, and 


‘in his firtt and Accond ‘books De Natura Decorum, 
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~ becaufe it may ferve as a general introduétion to the - 


folowing particulars. Such a turbulent concourfe 
of atoms could never (faith he) hunc mundi orna- 
tum efficere, compoie fo well-ordered and beautiful 


a ftruéture as the world; which therefore both in © 


Greek and Latin hath from thence [ad ernatu et 
“munditie} obtained its name. And, again, moft fuls 
ly and appofitely in his fecond De Nat. Desrum: 
if the works of nature were. better, more exact and 
perfe&t, than the works of arty and art effects 
nothing withowt reafon, neither can the works of 


nature be thopight. to be effected without reafon; 


for, is it not abfurd and incongriious, that when 
thou beholdeft a ftatue or curious picture, thou 
fhouldft acknowledge that art was ufed to the maks 


ing of it; or when thou feeft the courfe of a fhip — 


upon the waters, thou fhouldft not doubt but the 
motion of it is regulated and direéted by reafon and 
art; or when thon confidereft a fun-dial or clock, 
thou fhouldft underftand prefently, that the hours 


are fhewn by art and not. by chance; and yet is 


magine or believe, that the world which coms 
prehends all thefe arts and artificers, was made 


without counfel or reafon? If one fhould carry | 
into Scythia or Britain fuch a {phere as our friend — 


Poffidonius lately made, each of whofe converfions — 


did the fame thii:g in the fun and moon, and o- 
ther five planets, which we fee effeéted every 
night and day in the heavens, who among thofe 
barbarians would doubt that that fphere, was com- 
ied by reafon and art? A wonder than it muft 
needs be, that there fhould be any man found fo 
ftupid and forfaken of reafon, as to perfuade him- 
felf, that this moft beautiful and adorned world 
was, or could be produced by the fortuitous con- 
courfe of atoms. He that can prevail with him- 
felf to believe this, I do not fee why he may not 
as well admit, that if there were made innumerable 
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figures of the one and twenty letters, in gold, 
fuppofe, or any other metal, and thefe well fhaken 
and mixed together, and thrown down from fome 
high place to the ground, they, when they light. 
éd upon the earth, would be fo difpofed and ranked, 
‘that a man might fee and read in them Ennius’s 
Annals; whereas it were a great chance if he fhould 
find one verfe thereof among. them all: for, if this’ 
-concourfe of atoms could/make a whole world, 
why may it not fometimes make, and why hath it 
not fomewhere or other in the earth, made a tem-~= 
ple, or a gallery, or a portico, or a houfe, ora: 
city? which yet it is fo far from doing, and every' 
man fo far from believing, that fhould’ any one of 
us be caft, fuppofe, upon a defolate ifland, and 
find there a magnificent palace, artificially con 
trived according to the exacteft rules of architec 


ture, and curioufly adorned, and furnifhed, it would. 


never once enter into his head, that this was done 
by an earthquake, or the fortitous fhuffling toge- 
ther of it¢ component materials; or that it had 
ftood there ever fince the conftruction of the world, 
or firft cohenfion of atoms; but would prefently 


conclude, that there had been fome intelligent ara: 


chitect there, the effect of whofe art and {kill it 
was. Or fhould he find there but one fingle fheet 
of parchment or paper, an epiftle or oration writ- 
ten, full of profound fenfe, exprefled in proper and 
fignificant words, illuftrated and adorned with ele- 
gant phrafe; it were beyond the poffibility of the 
wit of man to perfuade him, that this was dope 
by the temerarious dafhes of an unguided pen, 
or by the rude fcatering of ink upon’ the paper, 
or by the lucky protection of fo many letters at all’ 
adventures ; but he would be convinced by the ew 
vidence of the thing at firft fight, that there had 
been not only fome man, bu fome {cholar there. 


% “ 
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The Cartefian H 'ypothefis confidered and cenfured. 


Having rejected this .atheiftick hypothefis of Epi- 
¢urus.and Democritus, I fhould now proceed to give 
pacticular inftances of the art and wifdom clearly 
appearing in the feveral parts and members of the 
univerfe ; from which we may juftly infer this ge- 
neral conclufion of the Pfalmift) /m wifdom haf 
- thou. made them all: but that there is a fort of pro- 
feffed theifts, I mean Monf. Des: Cartes, and his 
followers, who endeavour to difarm us of his decree 
tory weapon to evacuate and exterminate, this argue 
ment, which hath been fo fuccefsful in all ages to de= | 
monftrate the exiftence, and enforce the belief of a | 
Deity, and to convince and filence all atheittick 
gainfayers. And this they do, 

Firft, By excluding and banifhing all ety: 
tion of final caufes from natural philofophy, upon 
pretence, that they are all and every one in parti- 
“cular undifcoverable by us; and that it is rafhnefs 
and arrogance in us to think we can find out God’s 
ends, and be partakers of his countels. /tgue ob 
hanc unicam rationem, tetum iliud caufarum genus 
quod a fine. peti folet, in rebus phyficis nullum ufum 
habere exiftime; non enim ab/que temeritate me puto 
inveftigare poffe fines Dei, "Medit. Metaph. “ And — 
‘for this only reafon, I think, all that kind of 
*¢ caufes which is wont to be taken from the end, 
$< to have no ufe in phyficks or natural matters; for 
«¢I cannot, without, rafhnefs, think myfelf able 
“to find out the ends of God.” And, again, in 
his Principles of Philofophy;. Nullas unguam ra- » 
tiones circa res naturales, a fine quem Deus aut 
natura in tis faciendis fabi propofuit, admittimus, 
guia non tantum nobis debcmus arrogare ut eus con= 
cilterum participes effe pofimus. ** We can by no — 
« means admit any reafons about aatural things, — 
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‘ taken from the end which God or nature pro- 
 pofed to themfelves in making of them: becaufe 
® we ought not to arrogate fo much to ourfelves, 
"as to think we may be partakers of his counfels.” 

“And more exprefly in his fourth anfwer, viz to Gafe 
fendus’ objections 5 Nec fingi poteft, aliquor Dei ye 
nes magis quam alios in propatulo eff? ; omnes enim 
“Gmoerferutabili ans Sapientiae abyffy funt eodom mom 


‘do recondiit; that is, * Neither can nor ought we 


“to feign or imagine that fome of God’s ends are. 
*© more manifeit than others: for all lie in like 
** manner, or equally hidden in the unfearchable a- 


_byfs of his wifdom.” 


This confident affertion of Des Cartes is fully 


examined and reproved by that honourable ‘and ék- 
cellent perfon, Mr Boyle, in his Difquifition -about 


the final caufes of natural things, Sect. [. From page 


‘io tothe end; and therefore 1 fhall not need fay 


“much to it, only in brief this, that it feems to me 
‘faife, and be evil confequences, as being derogatory 
‘from the glory of God, and deftrudtive of the ace 


~knowledgment and belek of a Deity. 


For, ftrit, Seeing, (for initance) that. the eye is 
employed by man, and all animals, for the ufe of 
vifion, as they are framed, is fo neceflary for them, 
that they could not live Without it; and God Al- 
mighty knew that it would be fo; and it is fo admira- 
bly fitted and adapted to this ufe, that ail the wit and 
art of men. and angels could not have contrived 
jt better, iF fo well, it mutt needs be highly abfurd 
and unreafonable to affirm, either that it was not de- 
~ figned at all for this ufe, or that it is impoilible for’ 
man to know whether it was or not. 

Secondly, How can man give thanks and praife to 
God for the ufe of his limbs and fenfes, and thofe 
“his good creatures, which ferve for his futtenance, 
when he cannot be fure they were made in any ree. 


- Apect for him; nay, when i it is as saves they were HOt, ? 


Ede 
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and that he doth but abufe them, to ferve ends for | 
which they were never intended; | 

Thirdly, this opinion, as I hinted before, fupper- 
fedes and caflates the beft medium we have to de-. 
-monftrate the Being of a Deity, leaving us no o- 
ther demonftrative- proof, but that taken from the | 
innate idea; which, if it be a demonftration, is but — 
an obfcure one, not fatisfying many of the learned 
themfelves, and being too fubtle and metaphyfical 
to be apprehended by vulgar capacities, and cone 
fequently of no force to perfuade and convince — 
them. 

Secondly, They endeavour to evacuate. and difan- 
nul our great argument, by pretending to folve all 
the phaenomena vf nature, and to give an account 
of the production and efformation of. the univerte, | 
and all the corpereal beings therein, both celeftial 
and terreftrial, as well animate as inanimate, nor 
excluding animals themfelves, by a flight hypothefis 
of matter fo and fo divided and moved. ‘The hypo- 
thefis you have in Des Cartes’ Principles of philofo- 
phy, Part II, ‘* Ail the matter of this vilible world 

is by him fuppofed to have been at. firft divided 
** by God into parts nearly equal to each other, of 
** a mean fize, viz. about the bignefs of thofe where- 
** of the heavenly bodies are now compounded; al- 
“* together having as much motion as is now found 
** in the world; and thefe to have been equally 
** moved feverally, every one by itfelf about its own 
€* centre, and among one another, fo as to compofe 
*° a fluid body; and -alfo many of them jointly, or 
€* in company, about feveral other points fo tar di- 
*¢ ftant from one another, and in the fame manner 
6 difpofed as the centres of the fixed ftars now 
*€ are,’ So that God had no more to do than to 

» ereate the matter, divide it into parts, and put it into 
motion, according to fome few laws, and that would 
of ifelf produce the world, and all the creatures therein, 
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For a confutation of this hypothefis, I might 
refer the reader to Dr Cudworth’s fyftem, p. 603. 
604. but for his eafe I will tranfcribe the words: 
—God, in the mean time, ftanding by as an 
idle fpectator of this /ufus atomorum, this fportful 
dance of atoms, and of the various refults thereof. 
Nay, thefe mechanic theifts have here quite out- 
ftripped and outdone the atomic theifts themfelves, 
they being much more extravagant than ever thofe 
were ; for the profefled atheifts durft never venture 
to affirm that this regular fyftem of things refult- 
ed from the fortuitous motions of atoms at the ve- 
ry firft, before they had for a long time together 
produced many other inept combinations, or aggre- 
gate forms of particular things, and nonfenfical fy- 
ftems of the whole; and they fuppofed alfo, that the 
regularity of things here in this world would not 
always continue fuch neither, but that fome time or 
other, confufion and diforder will break in again. 
Moreover, that befides this world of ours, there 
are, at this very inftant, innumerable other worlds 
irregular, and that there is but one of a thoufand, 
or ten thoufand among the infinite worlds that 
have fuch regularity in them}; the reafon of all 
which is, becaufe it was generaily taken for grant- 
ed, and looked upon as a common notion, that Tov 
amo TUxns % Te auTouare vdev aa eto yiverat, ag Ariftotle 
exprefleth it; none of thofe things which are from 
fortune, or chance, come to pafs always alike. But 
our mechanic theifts will have their atoms never 
fo much as once to have fumbled in thefe their 
motions, nor to have produced any inept fyftem, 
Or incongruous forms at all, but from the very 
firft all along to have taken up their places, and 
ranged themfelves fo orderly, methodically and di- 
rectly, as that they could not poffibly have done 
it better, had they been directed by the moft per= 
fect wifdom. Wherefore thefe atomic theitts ut- 
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terly evacuate that grand argument for a God, tak~ 
en from the phaenomenon of the artificial frame of 
things, which hath been fo much infifted upon in 
all ages, and which commonly makes the ftrongett 
impreflion of any other upon the minds of men, &c. 
the Atheifts, in the mean time, laughing in ‘their 
Yleceves, and not a little triumphing to fee the caufe 
of Theifm thus betrayed by its profeffed friends 
and afferters, and the grand argument for’the fame: 
totally flurred by them, and fo their work done, 
as it were, to their hands, 

Now as. this argues the greateft infenfibility , of 
mind, or fottifhnefs and ftupidity, in pretended | 
Theifts, not to take the leaft notice of the regular 
and artificial frame of things, or of the fignatures 
of the divine art and wifdom in them, nor to look 
upon the world and things ofmature with any o- - 
ther eyes than oxen and horfes do; fo are there. 
many phaenomena in nature, which being partly 
above the force of thefe mechanic powers, ane 
partly contrary to the fame, can therefore. neve 
be folved by them, nor without final caufes and | 
fome vital principles: As for example, that of gra- 
wity, or the tendency of bodies downward, the — 
motion of the diaphragm in refpiration, the fyftole | 
and diaftole of the heart, which is nothing but a 
smiufcular conftruction and relaxation, and there-~' 
fore not mechanical but vital. We might alfo add, 
among many others, the interfection of the planes. 
of the Equator and Ecliptic, or the earth’s diur-— 
mal motion upon an axis not parallel to that of the 
Ecliptic, or perpendicular to the plane thereof : 
.For though Des Cartes would needs imagine this 
earth of ours once to have been a fun, and fo itfelf 
the centre of a leffer vortex, whofe axis was then 
_directed after this manner, and which therefore : 
_ftill kept the fame fite or pofture, by reafon of the” 
firait particles finding no. fit pores or traces, for” 
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their paffages through it, but only in this diredti« 
‘on, yet does he himfelf confefs, that becaufe that 
thefe two motions of the earth, the annual and di- 
—urnal, would be much more conveniently made up« 
on parallel axes, therefore according to the laws 

of mechanifm, they fhould be perpetually brought 
nearer and nearer together, till at length the Equa« 
tor and Eclipuc come to have their axes parallel, 
which, as it hath not yet come to pafs, fo neither 
hath tere. been for thefe laft two. thoufand years 
(according to the beft obfervations and judgments 
of aftronomers) any nearer approach made of them 
one to another. Wherefore the continuation of 
thefe two motions of the earth, the annual and di- 
-urnal, upon axes not parallel, is refolvable into no- 
thing but a final and mental caufe, or the ro Beas 
msov, becaufe it was beft it fhould be fo, the varie 
ty of the feafons of the year depending thereupon, 
‘But the greateft of all the particular phacnomena, 
is the formation and organization of the bodies of ~ 
animals, confifting of fuch varicty and curiofity, 
that thefe mechanic philofophers being no way 
able to give an account thereof from the neceflary 
motion "of matter, unguided by mind for ends, 
prudently therefore break off their fyfem there, 
when they fhould come to animals, ata fo leave it 
altogether untouched. We acknowledge indeed 
there is a pofthumous piece extant, imputed to 
Cartes, and entitled De. la Formation du Foetus, 
wherein there is fome pretence made to folve. all 
this fortuicous mechanifm. But as the theory 
thereof is built wholly upon a falfe fuppofition, 
fufficiently copies by our Harvey, -in his book 
of generation, * That the feed doth materially en- 
“ter into the compofition of the egg;’ fo is it all 
along precarious | and Ape Le : Nor doth it; 
extend at all to differences that are in feveral ani- 
mals, nor offer the leaft teafon why an ‘animal of 
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one fpecies might not be form’d out of the feed of | 
another. Thus far the Doétor, with whom for the 

‘main I do confent. I fhall only add, that natural 

philofophers, when they endeavour to give an ac= 
count of any of the works of nature, by preconcei- 
ved principles of their own, are for the moft part 
grofsly miftaken, and confuted by experience; as 
Des Cartes in a matter that lay before him, obvious 
to fenfe, and infinitely more eafy to find out the 
caufe of, than to give an account of the formation 
of the Rees ; thatis, the pulfe of the heart, which 
he attributes to an ebullition and fudden expanfion 

of the blood, in its ventricles, after the manner of 
the milk, which being heated to fuch a degree, doth 
fuddenly, and as it were all at once, flufh up, and 
yun over the veflel. Whether this ebullition be cau-. 
fed by a nitro-fulphureous ferment lodged efpecial- 
ly in the left ventricle of the heart, which mingling 
with the blood, excites fuch an ebullition, as we 
fee made by the mixture of fome chymical liquors, 
viz. oil of vitriol; and deliquated falt of tartar; or, 
by the vital flame warming and boiling the blood. 

But this conceit of his is contrary both to reafon 
and experience: For, firft, It is altogether unrea- 
fonable to imagine and affirm that the cool venal 
blood fhould be heated to fo high a degree in fo 
fhort a time, as the interval of two pulfes, which 
is lefs than the fixth part of a minute. Secondly, 
In cold animals, as for example eels, the heart will 
beat for many hours after it is taken out of the. 
body, yea, though the ventricle be opened, and all 
the blood fgueezed out. Thirdly, ‘The procefs of 
the fibres which compound the fides of the ven- 
tricles running in fpiral lines from the tip to the 
bafe of the heart, fome one. way, and fome the 
contrary, do clearly fhew that the fyftole of the 
heart is nothing but a mufcular conftriction, as 
a purfe is fhut by drawing the ftrings asia fr 
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ways; which is alfo confirmed by efperience: For _ 


if the vertex- of the heart be cut off, and a finger 
thruft up into one of the ventricles, in eyery fyftole 
the finger will be fenfibly and manifeftly pinche 

by the fides of the ventricle. But for a full con- 
futation of this fancy, I refer the reader to Dr 


Lower’s treatife De Corde, cap. 2. And Des Cartes’ 


rules concerning the transferring of motion from 


One body in motion to another im motion, or in 
reft, are the moft of them by experience found to 
be falfe; as they affirm who have made trial of 


The pulfe of the heart Dr Cudworth would have 
to be no mechanical, but a vital motion, which to 
me feems probable, becaufe it is not under the 
command of the will; nor are we confcious-of any 
power to caufe, or to reftrain it, but it is carried 
on and continued without. our knowledge, or noe 
tice; neither can it be caufed by the impulfe of any 
external movement, unlefs it be heat. But how can 


the {piric, agitated by heat, unguided by a vital 


principle, produce. fuch a regular reciprocal moe 
tion? If that fice which the heart and. its fibres 
have in the diaftole be moit natural to them, (as 
itfeems to be) why doth it again contract itfelf, 
and not reft in that pofture? If it be once contrac- 
ted’ in a fyftole by the influx of the fpirits, why, 


the fpirits continually flowing in without let, doth 


it not always remain fo? {for the fyftole feemis: to 
refemble the forcible-bending of a fpring, and the 
diaftole its flying out again to its natural fite. 

What is the fpring and principal efficient of this 
reciprocation? What direéts and moderates, the ma- 
tions of the fpirits? They being, but. ftupid: and 
fenfelefs matter, cannot of themfelves continue any 
regular and conftant motion, without the guidancé 
and regulation of fome intelligent being.. You: will 
fay, What agent is it which you: would: have: to 
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effect this? The fenfitive foul ic cannot be, becaufe 
that is indivifible; but the heart, when feparated 
wholly from the body in fome animals, continues 
ftill to pulfe for a confiderable time: Nay, when it- 
hath quite ceafed, it may be brought to beat a- 
new by the application of warm fpittle, or by prick- 
ing it gently with a pin, or needle. E anfwer, it 
may be im thefe mftances, the feattering {pirits res 
maining in the heart, may fora time, being agitat- 
ed by the heat, caufe thefe faint pulfations; though 
Y fhould rather attribute them to a plaftic nature, 
or vital principle, as the vegetation of plants muft 
alfo be. ; 

_ But, to proceed, neither ean I wholly acquiefce 
im the hypothefis of that honourable and defervedly 
famous author, | formerly had occalion to mens | 
tion, which | find in his free enquiry into the vul= 
gor notion of nature, p. 77, 78. delivered in thefe 
words. ‘* } think it probable, that the great and 
«* wife Author of things did, when he firft formed 
«© the univerfe and undiftinguifhed: matter into the 
* world, put its parts into various motions, where- 
« by they were neceffarily divided into number- 
* lefs portions of differing bulks, figures, and fis 
“* tuations, im refpeét of each other: and that by 
** his infinite wifdom and power, he did fo guide 
‘* and over-rule the motions of thefe parts, at the 
‘© beginning of things, as that (whether in a fhort- 
“ er or a longer time, reafon cannot determine) 
© they were finally difpofed into that beautiful 
“© and orderly frame that we call the Worid; a- 
«* mong whofe parts fome were fo curioufly con- 
6 trived, as to be fit to become the feed, or femi- 
6 nal principles, of plants and animals. And, EF 
“* further conceive, that he fettled fuch laws, or 
“ rules, of locak motiom among the parts of the 
6* univerfal matter, that by his ordinary and pre- 
% ferving concourfe, the feveral parts of the un 
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& verfe thus once” compleated, fhould be able to 
é* maintain the great conftruction, or fyitem, and 
** oeconomy of the mundane bodies, and propa- 
“ gate the fpecies of living creatures.” Tbe fame 
hypothefis he repeats again, p. 124, 125. of the 
fame treatife. - | 
This hypothefis, I fay, I cannot fully acquiefce 
in, becaufe an intelligent being feems to me requi- 
fite to execute the laws of motion: for firit, 
‘motion being a fluent thing, and one part of its du- 
ration being abfolutely independent upon another, 
jt doth not follow, that becaufe any thing moves 
this moment, it mutt neceflarily continue to do fo 
the next, unlefs it were actually poffeffed of its 
future motion, which is a contradiction; but i¢ 
ftands in as much need of an efficient to preferve 
and continue its motion, as it did at firft to pro» 
duce it. Secondly, Let matter be divided into the 
fubtileft parts imaginable, and thefe be moved as 
fwiftly as you will, it is but a fenfelefs and ftupid 
- being ftill, and makes no nearer approach to.fenfe. 
_ perception, or vital energy, than it had before; and 
do but only ftop the internal motion of its parts, 
and reduce them to reft, the fineft and moft, fub- 
tile body that is, may become as grofs, and heavy, 
and ftiff, as fteel, or ftone. And, as for any exter= 
nal laws, or eftablifhed rules of motion, the fiu- 
pid matter is not capable of obferving, or taking 
any notice of them, but. would be as fullen as the 
mountain was that Mahomet commanded to come 
down to him; neither can thofe laws execute them~ 
felves: therefore there muft, befides- matter and 
law be fome efficient, and that either a qualhty, or 
power, inherent in the matter itfelf, which is hard 
to conceive, or fome external intelligent agent, 
either God himfelf immediately, or fome_plaftick 
mature. . 
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Happening lately to read the Chrifian’ Virtuo/>, 
written by the fame author of the J/nguiry into the 
vulgar Notions of Nature, (the illuftrious Mr Boyle) 
I find therein thefe words: “ Nor will the force 
*‘ of all that has been faid for God’s {pecial provi- 
“© dence be. eluded, by faying, with fome deifts, 
that after the firft formation of the univerfe, all 
“‘ things were brought to pafs by the fettled laws 
‘¢ of nature. For. though this be confidently, and 
«* not without colour, pretended, yet, I confefs, it 
** doth not fatisfy- me: —For I look upon 4 
«* law, asa moral, not phyfical, caufe, as ‘béing in- 
«* deed but a Aotional thing, according to which an 
“ intelligent and free agent is bound to regulate 
“ its actions. Bnt inanimate bodies are utterly in- 
“© capable of underftanding what it is, or what it | 
enjoins, or when they act conformably, or un- 
conformably to it: therefore the actions of ina- 
nimate bodies, which cannot incite, or moderate 
their own actions, are produced by real power. 
** not by laws.” ; 

All this being confonant to what I have here 
written, againft what I took to be this honourable 
perfon’s hypothefis, I muft needs, to do him right, 
acknowledge myfelf miftaken ; perceiving now, that 
his opinion was, that God almighty did not only 
eftabli‘h laws and rules of local motion among the 
parts of the univerfal matter, but did, and does 
alfo himfelf, execute them, or move the parts of 
matter, according to them: So that we are in the 
main agreed, dithering chiefly about the agent that 
executes thofe laws, which he holds to be God 
~ himfelf immediately, we a plaftic nature: for the 
reafons alledged by Dr Cudworth, in his fyftem, 
page. 149. which are, firft. Becaufe the former, 
according to vulgar apprehenfion, would render 
the divine Providence operofe, follicitous, and 
diftractious; and thereby make the belief of it en- 
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tertained with greater difficulty, and give advan- 
tage to Athiefts. Secondly, It is not fo decorous 
in refpect of God, that he fhould rovupyay axavia, 
fet his own hand,, as it were, to every work, and 
immediately do all the meaneft and triflingeft 
things himfelf drudgingly, without making ufe. 
of any inferior or fubordinate minifter. Thefe’ 
two reafons are plaufible, but not cogent; the 
two following are of greater force. Thirdly, The 
flow and gradual progrefs that is in the generation 
of things which would feem to be a vain and idle 
pomp, or trifling formality, if the agent were om- 
nipotent. Fourthly, Thofe euapryusia, as Ariftotle 
calis them, whofe errors and bungles which are 
committed when the matter is inept, or contuma- 
cious, as in monifters, &c. which argue the agent 
not to be irrefiftible,; and that nature is fuch a” 


thing as is not altogether uncapable, as well as e 
human art, of being fometimes fruftrated and difap- "G 


plants, their growth and nutrition, to the vege= 
table foul in them; and likewife the formation of 
animals, to the vegitative power of their fouls; 
but that the fegments and cuttings of fome plants, 
nay, the very chips and {malleft fragments of their 
body, branches, or roots, will grow and become 
pertect plants themfelves, and fo the vegetable foul, 
if that were the architect, would be divifible, and 
confequently no fpiritual, or intellegent, being; 
which the plattick principle muft be, as we have 
fhewn: for that mutt prefide over the whole oeco- 
nomy of the plant, and be one fingle agent, whick 
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takes care of the bulk and figure of the whole, 
and the fituation, figure, texture of all the parts, 
root, ftalk, branches, ioe flowers, fruit, and 
all their veffels and juices. I therefore incline to 
Dr. Cudworth’s opinion, That God ufes for thefe 
effects the fubordinate miniftry of fome inferior 
plaftic nature; as, in his works of providence, he 
doth of angels. For the defcription whereot | refer 
the reader to his fyftem. 

Secondly, In particular I am difficult to believe, 
that the bodies of animals can be formed by matter 
divided and moved by what laws you will, or can 
imagine, without the immediate prefidency, di- 
rection, and regulation of fome intelligent being. 
In the generation, or firft formation of, fuppofe 
the human body out of (though not an homoge=_ 
neous liquor, yet) a fluid fubftance, the only ma- 
terial agent, or mover, is a moderate heat. Now 
how this, by producing an inteiiine motion in the 
particles of the matter, which can be conceived to ~ 
differ in nothing elfe but figure, magnitude, and 
gravity, fhould by virtue thereof, not only fepa- 
rate the heterogeneous parts, but aflemble the 
homogeneous into mafles, or fyftems, and that 
not each kind into one mafs, but into many 
and disjoined ones, as it were fo many troops; 
and that in each troop the particular particles 
fhould take their places, and call themfelves in- 
to fuch a figure; as for example, the bones, be- 
ing about 300, are formed of various fizes and 
fhapes, fo fituate and conneéted, as to be’ fub-— 
fervient to. many hundred intentions and ufes, 
and many of them confpire to one and the fame 
action, and all this contrarily to the laws of fpe- 
cific gravity, in whatever. pofture the body be form- 
ed; for the bones, whofe- component parts are 
the heavier, will be above fome parts of the fleth 
which are the lighter; how much more then, fees 
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ing it is formed with the, head, (which, for its bigs 
nefs is the heavieft of all the parts) uppermoft. This, 
I fay, | cannot by any means conceive. I might 
inftance in all the homogeneous parts of the body, 
either fites and figures, and afk by what imagi- 
nable laws of motion their ‘bulk, figure, fitua- 
tion, and connection can be made out? What 
account can be given of the valves, of the veins, ~ 
and arteries, of the heart, and of the veins elfes 
where; and of their fituation; of the figure and 
confiftency of all the humours and membranes of 
the eye, all confpiring and exactly fitted to the 
ufe of feeing? But I have touched upon that al- 
ready, and fhall difcourfe it largely afterward. You 
will afk me, Who, or what, is the operator in 
the formation of the bodies of man, and_ other 
animals? I anfwer;. ‘The fenfitive foul itfelf, if ir 
be a fpiritual and immaterial fubftance, as lam in- 
clinable to believe; but if it be material, and con- 
fequently, the whole animal but a mere machine, or 
automaton, as I can hardly admit; then mult we 
have recourfe to a plaftic nature. 
That the foul of brutes is material, and the 
whole animal, foul and body, but a mere ma- 
‘thine, is the opinion, publickly owned and de« 
clared, of Des Cartes, Gaflendus, Dr Willis, and 
others. The fame is alfo neceflarily confequent up- 
‘on the doétrine of the peripatetics, viz. That 
the fenfitive foul is educed out of the power of the 
matter; for nothing can be educed out of the mate 
ter but what was there before; which muft be 
either matter, or fome modification of it. And 
therefore they cannot grant it to be a fpiritual fub- 
ftance, unlefs they will aflert it to be educed ont of 
nothing. ‘This opinion, I fay, [can hardly digett: 
I fhould rather think animals to be endued with a 
lower degree of reafon, than that they are mere 
qmachines. I could inftance in many actions of 
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brutes they are hardly to be accounted for, with- 
out reafon and argumentation; as that commonly 
noted of dogs, that running. before their matters, 
they will ftop at a divarication of the way, till 
they fee which hand their matters will take; and 
that when they have gotten a prey, which they fear 
their mafters will take from them; they will run’ 
away and hide it, and afterwards return to it. 
What account can be given why a dog, being to 
leap upon a table which he fees to be too high for 
him to reach at once, if a ftool or chair happens 
to ftand near it, doth firft mount up that, and from 
thence to the table? If he was a machine, or piece 
of clockwork, and his motion catfed by the ftrik- 
ing of a {pring, there is no reafon imaginable why 
the fpring, being fet on work, fhould not car-_ 
ry the machine in a right line toward the object 
that put it in motion, as well when the table is 
high as whe it is low; whereas I have often obs 
ferved the firft leap the creature hath taken up the 
ftool, not to be directly toward the table, but ina 
line oblique, and much declining from the objec 
that moved it, or that part of the table on which it 
ftood. | Me 
Many the like actions there are, which I fhall 
not fpend time to relate Should this be true, 
that beafts were automata, or machines, they 
could have no fenfe, or perception of pleafure, or 
pain; and, confequently, no cruelty could be exer- 
cifed towards them; which is contrary to the dole- 
ful fignifications they make when beaten; or tor- 
mented; and contrary to the common fenfe of 
mankind, all men naturally pitying them, as ap- 
prehending them to have fuch a fenfe,and feeling 
of pain and mifery as themfelves have ;¥fwhereas no 
man is troubled to fee a plant torn, “or cut, or 
ftamped, or mangled how you pleafe;_and at laft 
feemingly contrary to the {cripture too), for it is 
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faid, Prov. xii. 10. 4 righteous man regardeth the 
life of his beaft, but the tender mercies of the 
“wicked are cruel, The former claufe is ufually Enge 
lithed, 4 good man is merciful to his beaff; which 
is the true expofition of it, as appears by the op-= 
‘polite claufe that the wicked are cruel. What lefs, 
then, can be inferred from this place, than that cru- 
elty may be exercifed towards beafts, which, were 
they mere machines, it could not be? To which I 
do not fee what can be anfwered, but that the fcrip- 
ture accommodates itfelf to the common, though 
falfe opinion.of mankind, who take thefe animals 
_ to be endued with fenfe of pain, and think that cru- 
elty may be exercifed towards them; though, in 
reality, there is no fuch thing; befides, having the _ 
fame members and organs of fenfe as we have, it 
is very probable they have the fame fenfations and 
perceptions with us. To this Des Cartes anf{wers, 
or indeed faith, he hath nothing to anfwer; but that 
if they think as well as we, they have an immors 
tal foul as well as we: which is not at all likely, 
becaufe there is no reafon to believe it of fome a- 
nimals, without believing it of all; whereas there 
are many too imperfect to believe it of them; fuch 
as are oyfters, and f{ponges, and the like. To 
which I anfwer, that there is no neceflity they 
fhould be immortal, becaufe it is poflible they may 
be deftroyed, or annihilated. But I fhail not wade 
further into this controverfy, becaufe it is befide 
my fcope, and there hath been as much written 
of it already, as I have to fay, by Dr Moore, Dr 
Cudworth, Des Cartes, De Willis, and others, pro 
and con. | 7 : | 


‘. Of the vifible works of God, and their divifions 


~Icome now to take a'view of the works of the . 
creation, and to obferve fomething of the wildom 
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Of God, difcernable in the formation of them, in 
_ their order and harmony, and in their ends and 

ules. And, fw ft, 1 fhatl run them over flightly, 
' Yemarking chiefly what is obvious and expofed to 
the eyes and notice of the more carelefs and incu- 
rious obferver. Secondly, I fhall fele&t one or 
fwo particular pieces, and take a more exact fur- 
vey of them; though, even in thefe, more will e- 
{cape our notice than can be difcovered by the moft 
diligent ferutiny; for our eyes and fenfes, however 
armed or affifted, are too. grofs to difcern the cu- 
riofity of the workmanthip of nature, or thofe 


minute parts 'by which it acts and of which bo- ~ 


dies are compofed ; and our underftanding too dark 
and infirm, to difcover and comprehend alt the ends 
and ufes to which the infinitely wife Creator did 
defign them. 

But, before I proceed ; being put in mind thereof 
by the mention of the affiftance of our eyes; I can- 
not omit one general obfervation concerning the 
-curiofity of the works of nature in comparifon 
of the works of art, which I fhall propofe in the 
Jate Bifhop of Chefter’s words, (Treatife of natu- 
ral religion, lib 1. chap 6.) ** The obfervations 
‘* which have been made in thefe latter times by 
*¢ the help of the microfcope; fince we had the ufe 
*‘ and improvement of it; difcover a vaft differ- 


€6 ence between natural and artificial things. . 


_ 6 Whatever is natural, beheld through that, ap- 
*¢ pears exquifitely formed, and adorned with all 
s¢ imaginable elegancy and beauty. ‘There are fuch 
6¢ inimitable glidings in the fmalleft feeds of 
6 plants, but efpecially in the parts of animals, 
«in the head or eye of a fmall fly; fuch accu- 
“* racy, order, and fymmetry in the frame of the 
«¢ ytmoft minute creatures, a loufe, for example, 
«© or a mite, as no man were able to conceive with- 
$6 pur fecing of them. Whereas the moft curious 
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‘‘ works of art, the fharpeft and fineft needle, 
* doth appear as a blunt rough bar of iron, com- 
“ing from a furnace, or the forge: the moft 
‘* accurate engravings, or embofsments, feem fuch 
“ rude, bungling, and deformed work, as if they 
had been done with a mattock or trowel; fo vaft 
“© 4 difference is there berwixt the fkill of nature, 
“©and the rudenefs and imperfection of art. I 
“ might and, that the works of nature, the bet- 
** ter lights and glafles you ufe, the more clear and 
€ exaétly formed they appear; whereas the effects 
*¢ of human art, the more curioufly they are view- 
ed and examined, the more of deformity they 
46 difcover.”” 

This being premifed ; for our more clear and dif 
tind proceeding in our curfory view of the crea- 
tion, I fhall rank the parts of this material and 
vifible world under feveral heads. Bodies are ci- 
ther inanimate or animate. inanimate bovies are 
either celeitial or terreftrial. Celeftial, as the fun, 
moon, and (tars; terreitrial, are either fimple, as 
the tour elements, fire, water, earth, and air; 
er mixed, either imprfecily, as the meteors or 
more perfectly, as itones, metals, minerals, and 
the like. Animate bodies are either fuch as are 
endued with a vegitative foul, as plants; or a 
fenfitive foul, as the bodies ar animals, birds, 
beatts, ines, and infects; or a rational foul, as 
the body of man, and the vehicles of angels; if any 
fuch there be. 

I make ufe of this divifion to comply with the 
common and received opinion, and tor ealier com 
prehention and memory, though [I do mot think it 
‘agreeable to philofophic verity and accuracy, 
but do rather incline to the atomic hypothetis ; 
for thefe bodies we call elements, are only the in» 
gredients of mixed bodies ; neither are they abfar 
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lutely fimple themfelves, as they do exift in the © 
world, the fea water containing a copious falt © 
manifeft to fenfe; and both fea and frefh water 
fufficing to nourifh many fpecies of fifh, and con=- 
fequently containing the various parts of which | 
their bodies are compounded. And I believe there 
are many fpecies of bodies, which the Perepate- 
tics call mixed, which are as fimple as the elements 
themfelves; as metals, falts. and fome forts of | 
fiones. I fhould therefore, with Dr Grew, and ~ 
others, rather attribute the various fpecies of ina- 
nimate bodies to the divers figures of the minute , 
particles of which they are made up: and the 
reafon why there is a fet, and conftant number, 
of them in the world, none deftroyed, nor any 
new ones produced, I take to be, becaufe the fum © 
of the figures of thofe minute bodies into which 
matter was at firft divided, is determinate and fixed. 
2. Becaufe thofe minute parts are inndivifible, not 
abfolutely but by a natural force; fo that there 
neither is, nor can be, more or fewer of them; 
for, were they divifible into fmall and diverfely fi- 
gured parts by fire, or any other natural agent, the 
ipecies of nature muft be confounded, fome might 
be loft and deftroyed, but new ones would cer- 
tainly be produced; unlefs we could fuppofe thefe 
new diminutive particles fhould again affemble and _ 
marihall themfelves into corpufcles of fuch figures 
as they compounded before; which I fee no pofli- 
bility for them to do, without fome © a7o wr yng 
to direct them: not that I think thefe inanimate 
bodies do confift wholly of one fort of atoms, but 
that their bu'k canfifts mainly or chiefly of one fort. © 
But whereas it may be objected, that metals (which 
of all others, feem to be moft fimple) may be trani{- 
muted one into another, and fo the fpecies doth 
not depend upon the being compounded of atoms © 
of one figure; I anfwer, | am not fully fatisfied of 
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the matter of fat: but if any fuch tranfmutation be, 
poflibly all metals may be of one fpecies, and the 
diverfity may proceed from the admixture of dif- 
ferent bodies with the principles of the metal. 

If it be afked, why may not atoms of different fpe-. 
cies concur to the compofition of bodies; and fo, 
though there be but a few forts of original princi, 
ples, may.there not be produced infinite {pecies of. 
compound. bodies, as by the various difpofitions ; 
and combination of twenty-four letters, innumer-, 
able words may be made up? I anfwer, becaufe 
the heterogeneous atoms or principles are-not na- 
turally apt to cohere and ftick together when they 
are mingled in the fame liquor, as the homogeneous 
readily do. 

I do not believe that the fpecies of principles, or 
indivifible particles, are exceeding numerous; but 
poffibly the immediate component particles of the 
bodies of plants and animals, may be ae com= 
Pounded. ~ 


o 


Of the heavenly bodies. 


Before I come to treat of the heavenly bodies © 
in particular, I {hall premife in general, that the 
whole univerfe is divided into two forts of bodies, 
the one very thin and fluid, the other more dente, 
folid, and confiftent. The thin and-fluid is the 
Bther, comprehending the air or atmoiphere encom- 
pailing the particular flars and planets. Now, 
for the ftability and perpetuity of the whole. uni- 
verfe, the divine wifdom. and providence hath gi- 
ven to the folid and ftable parts a two-fold power, 
one of gravity, and the other of circular motion. 
By the firft, they are preferved from diffolution 
and diffipation, which the fecond would otherwife 
infer: for it being by the confent of philofophers, 
an innate property of every body moved circular 
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ly about any centre, to recede, or endeavour to re- 
cede, from that centre of its motion, and the more 
ftrongly the fwifter it is moved, the ftars and planets 
being whirl’d about with great velocity, would fud- 
denly, did nothing inhibit it, at leaft in a thort time 
be fhattered in pieces, and feattered every way thro’ 
the ether. But now their gravity unites and binds 
them up faft, hindring the difperfion of their parts, 
I will not difpute what gravity is; only I will add, 
that for Gught I have heard, or read, the mechanical 
philofophers have not as yet given a clear and fatisface 
tory account of it. 

The fecond thing is a circular motion upon their 
own axis, and in fome of them allo it is probably, 
about other points, if,we admit the hypothcis of 
every fixed ftar’s being a fun, or fun-like body, | 
and having a choir of planets i in lke manner moving. 
about him. ‘Thefe revolutions, we have reafon to 
belicve, are as exactly equal and uniform as the 
earth’s are; which could not be, were there any. 
place for chance, and did not a providence con- 
tinually over-fee and fecure them from all alteration 
and imminution, which either internal changes in 
their own part, or external accidents and occur=— 
rences, would at one time or other neceffarily in- 
duce. Without this circular motion of the earth, 
here could be no living: one hemifphere could be 
condemned to perpetual cold and darknefs, the o- 
ther continually roafted and parched by the fun- 
beams. And it is reafonable to think, that this 
circular motion is as neceflary to moft other plae 
netary bodies, as it is to the earth. As for the 
fixed ftars, if they be fun like bodies, it is probable 
alfo each of them moves circularly upon its own 
axis, as the fun doth: but what neceflity there is 
of fuch a motion, for want of underftanding the 
nature of thofe bodies, I muft confefs myfelf not 
yet to comprehend; though that it is very great, 
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I doubt not, both for themfelves, and for the bodies 
about them. | , ae 

Firft, For the celeftial, or heavenly bodies, the 
equabilicy and conftancy of their motions, the cer- 
‘tainty of their periods and revolutions, the conve- 
niency of their order and fituation, argue them to 
be ordained and governed by wifdom and un- 
derftanding ; yea, io much wifdom as man can- 
not eafily fathom or comprehend: for we fee, by 
how much the hypothefes of aftronomers are more 
fimple and conformable to reafon, by fo much do 
they give a better account of the heavenly motions. 
It is reported of Alphonfus king of Arragon, (I know 
not whether truly) that when he faw and confider~ 
ed the many eccentricks, epicycles, epicycles upon 
epicycles, librations, and contrariety of motions, 
which were -requifite in the old hypothefis to give 
an account of the celeftial phaenomena, he fhould 
prefume blafphemouily to fay, that the univerfe 
was a bungling piece; and that if he had been of 
God’s counfel, he could have directed him to have 
made it better. A fpeech as'rath and ignorant, as 
daring and prophane. 3 

For it was nothing but ignorance of the trué 
procefs of nature, that induced the contrivers of 
that hypothefis to invent fuch abfurd fuppofitions, 
and him to accept them for true, and attribute them 
to the great Author of the heavenly motions: for 
m the new hypothetis of the modern aftronomérs, 
we fee moft of thofe abfurdities and irregularities 
rectified and removed; and [ doubt not but they 
would all vanifh, could we ceitainly difcover thé 
trne method and procefs of nature in thofe revolu- 
trons: for feeing in thofe works of nature, which we 
eonverfe with, we conflantly find thofe axionis true, 
Natura not facit circtvitus, Naturé doth not fetch 
a compafs when it may proceed’ in a ftraight line 5, 
and, Natura nec abandat in fuperfiuis nec deficit int 
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-neceffariis, Nature abounds not in what is fuper= 
fluous, neither is deficient in .what is neceflary; 
‘we may alfo rationally conclude concerning the hea- 
_venly bodies, fecing there is fo much exactnefs 
‘obferved in the time of their motions, that they 
punctually come about in the fame periods to the 
hundredth part of a minute, as may, beyond ex- 
ception, be demonftrated by comparing their revo- 
lutions ; furely there is alfo ufed the moft fimple, 
facile, and convenient way-for the performance of 
them. Among thefe heavenly bodies, | 
Firft, The fun, a: vatt globe of fire efteemed by 
‘the antienter and moft modeft computation above 
160 times bigger than the earth; the very life of 
this inferior world, without whofe falutary and 
vivific. beans, all motion, both animal, vital, and 
natural, would fpeedily ceafe, and nothing be left 
here below,* but darknefs and death. All plants. 
and animals muft needs in a very {hort time be 
not only mortified, but, together with the furface 
of land and water, frozen as hard as a flint of 
adamant: fo that of all the creatures of the world, 
the ancient heathens had moft reafon to worthip 
him as a God, though no true reafon; becaufe he 
was but acreature, and not God: and we Chrif- 
tians do think, that the fervice of the animals that 
live upon the earth, and principally than, was one— 
end of his creation; feeing without him there 
could no fuch things have been. This fun, I fay, - 
according to the old hypothetis, whirled round 
about the earth daily with incredible celerity, 
making night and day by. his rifing and fetting; 
winter and fummer, by his accefs to the feveral 
tropics, creating fuch a grateful variety of feafons, 
enlightening all parts of the earth by his beams, 
and cherifhing them by his heat, fituate and moved 
fo in refpect of this fublunary world, (and it is 
likely alfo in refpect of all the planets about him) 
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that art and counfel could not have defigned either 
to have placed him better, or moved him more con- 
yeniently for the férvice thereof, as I could eafily 
make appear by the inconveniencies that would fol- 
Jow upon the fuppofition of any other fituation and 
motion, fhew forth the great wifdom of him who fo 
idifpofed and moved him. | | 

Secondly, The moon, a body, in all probability 
fomewhat like the earth we live upon, by its con- 
ftant and regular motion, helps us to divide our 
time, refleéts the fun-beams to u8, and fo by il- 
luminating the air, takesaway in fome meafure 
the difconfolate darknefs of our  winter-nights ; 
procures, or at leaft regulates, the fluxes and re- 
fluxes of the fea, whereby the water is kept in con- 
ftant motion, and preferved from  putrefaction, 
and fo rendered more falutary for the maintenance 
of its breed, and ufeful and ferviceable for man’s 
convenience of fifhing and navigation; not to 
‘mention the great influence it is fuppofed to have 
upon all moift bodies, and the growth and in- 
treafé of vegetables and animals; men generally 
obferving the age of the moon in the planting of 
all kinds of trees, fowing of graiiy grafting and 
4noculating, and pruning of fruit-trees, gathering of 
fruit, eutting of corn and grafs; and thence alfo 
‘making prognofticks of weather, becaufe fuch obfer- 
vations feem to me wheertain. Did this luminary 
ferve to no other ends and ufes, as 1 am perfuad- 
‘edit doth matiy, efpecially to maintain the creatures 
which in all likelihood breéd and inhabit there, for 
‘which I refer you to the ingenious treatifés write 
ten by Bithop Wilkins, and Monficur’ Fontenelle, 
On that fubje’; yet thefe were enough to evince 
it to be the effect: and product’ of divine wifdom and 
power. - 
~ Thirdly; As-for the reft ofthe’ planets, befides 
their particular ufes, which are to’us-unknown, 
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of merely conjectural, their courfes and revolutions, — 
their {tations and retrogradations, obferved econftant=- _ 
ly fo many ages together in moft certain and deter- 
Yninate periods of time, do fufficiently demonftrate, 
that their motions are inftituted and- governed by 
counfel, wifdom, and underftanding. ‘ 

Fourthly, the like may be faid of the fixed ftars, © 
whofé motions are regular, equal and conftant: fo- 
that we fee nothing in the heavens which argnes 
chance, vanity, or error; but, on the contrary, 
rule, order, and conftancy; the effects and ar- 
guments of wifdom: wherefore as Cicero excel- 
Jently concludes, Celefiem erga admirabiiem ordi= * 
nem, incredibilemque confiantiam, ex qua confervae 
tio et falus omnium omnis oritur, qui vacare mente 
putat, nae ipfe mentis expers habendus eft : * Where=- 
fore, whofoever thinketh that the admirable or- 
** der, and incredible conftancy, of the heavenly 
“* bodies and their motions, whereupon the pre- 
* fervation and welfare of all things doth depend, 
*€ is not governed by mind and underftanding, 
*’ he himfelf is to be accounted void thereof.” 
And again, “ Shall we (faith he) when we fee an 
** artificial engine, as a fphere or dial or the like, 
* at firft fight, acknowledge, that it is a work of 
weafon and art) Cum autem impetum coeli, admira- 
bili cum celeritate movert vertique videamus, confian=_ 
tifime conficientem vicifitudines anniverfarias, cum 
fumma falute et confervatione rerum omnium, dubi-= 
sare piffumus quin ea non folum ratione fiant, fed 
excellenti quadam divinaque ratione ? ‘* And can we, 
“* when we fee the force of the heavens moved and 
*¢ whirled about with admirable celerity, moft con- 
‘* ftantly finifhing its anniverfary viciffitudes, to- 
** the eminent welfare and prefervation of all things, 
$¢ doubt at all that thefe things are performed not 
-“ only by reafon, but by a certain excellent and di< 
*+ vine reafon 2” 
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To thefe things I fhall add an obfervation, 
which I muft confefs myfelf to have borrowed of 
the honourable perfon more than once mentioned, 
already ; that even the eclipfes of the fun and moony 
though they be frightful things to the fuperttitous,- 
vulgar, and of ill influence on mankind, if we 
may believe the no lefs fuperftitious aftrologers, 
yet to knowing men, that can {kilfully apply them, 
are of great ufe, and fuch as common beads could 
never have imagined: fince not only they may on 
divers occafions, help to fettle chronology, and rec- 
tify the miftakes of hiftorians that wrote many aq 
ges ago; but which is, though a lefs wonder, yet of 
greater utility, they are (as things yet ftand) ne- . 
ceflary to define, with competent certainty, the lon- 
gitude of places or points on the tarraqueous globe, 
which is a thing of very great moment not only to 
geography, but to the moft ufeful and important art 
of navigaton. To which may be added, which ‘I . 
fhall hereafter mention, that they ferve to demon- 
firite the fpherical roundnefs of the earth; fo thae 

I may well conclude with the pfalmift, Pfal, xix. Je 
The heavens declare the glory of God, and the firmament 
foeweth bis handy-work. | 


| 


Of terreftrial and inanimate fimple bodies. 


I come now to confider the terreftrial bodies. 
fhall fay nothing of the whole body of the earth in 
general, becaufe I referve that as one of the particu- 
jars I thall more carefully and curioufly examine. 

Terreftrial bodies, according to our method be- 
fore propounded, are either animate, or inanimate. 
And the inanimate either fimple or mixed; fimple 

as the four elements, fire, water, earth, and airs 
I call thefe elements, in compliance, (as I faid be- 
fore) with the vulgarly received opinion; not that 
TI think them to be the principles or componcns 
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ingredients of all other fublunary bodies: I might — 
call them the four great aggregates of bodies of the — 
fame fpecies, or four forts of bodies, of which there © 


are aggregates. Thefe, notwithftanding they are 
endued with contrary qualities, and are continually 
encroaching one upon another, yet they are fo balan- 


ced, and kept in fuch an equilibrium, that neither — 
prevaileth over other, but what one gets in one place, 


it lofeth in another. 

Firft, Fire cherifheth and reviveth by its heat, 
without which all things would be torpid,. and 
-without motion; nay, without fire, no life, it 
being the vital flame refiding in the. blood, that 
keeps the bodily machine in motion,,and renders 


it a fit organ for the foul to work by. The ufes of 


fire (I do not here fpeak of the Peripatetics ele- 
mentary fire in the concave of the moon; which 
is but a mere figment; but our ordinary culinary) 
are in a manner infinite for drefling and preparing 
of victuals, baked, boiled and roafted; for melting 
and refining of metals and minerals; for the fufi- 
on of glafs, [a material whofe ufes are fo many, 
that it ig not eafy to enumerate them ) it ferving us 
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to make windows for our houfes, drinking veflels, — 


to diitil and preferve all forts of fermented. li- 
quors; . diftilled. waters, fpirits, oils, extra¢ts, 
and other chymical preparations, as alfo veffels 
to diftil and prepare them in3;,for looking glafles, 
{pectacies, microfcopes and_ telefcopes,. whereby 
our fight is not only relieved, but wonderfully. af- 
fitted to make rare difcoveries] for making all forts, 
of iniltruments. for hufbandry, mechanical arts 
and trades, all forts of arms or weapons of 
war, defenfive or offenfive; for fulminating en- 
gines; for burning of lime, baking of bricks, 
tiles, and all forts of poters veflels, or earthen 
ware; for cafting and forming metalline vetlelsy, 


and uteniils; for diltillations, and all chymical | 
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operations hinted before in the ufe of glafs; for 
affording us lights for .any work or exercife in 
winter-nights 3 for digging in mines and dark ca- 
verns; and, finally, by its comfortable warmth, 
fecuring us from the injuries of cold, or relieving 
us ‘when we have been bitten and benummed with 
iz. A fubject or ‘utenfil of fo various and inexpli- 
cable ufe, who could have invented and formed, but 
an infinitely wife and powerful eflicient ? 

Secondly, The air ferves us, and all-animals, 
to breathe in; containing the fewel. of that vital 
flame we fpeak of, without which it would fpeedi-+ 
ly languifh and go out; fo neceflary it is for usy 
and: other land-animals, that, without the ufe of 
it, we could live but very few minutes. Nay, 
fifyes and other water-animals cannot abide with- 
‘out the ufe of it; for if you put fith into a veflel 
of a narrow mouth, full of water, they will . live 
and {wim there, not: only days and months, but 
even years; but if, with your hand, or any other 
cover, you ftop the veffel, fo as wholly to exclude 
the air, or imterrupt its communication with the 


| eee will fuddenly be fuffocated ; as Rondes | 


letius affirms he often experimented. If you. fill 
not the veflel up to the top, but leave fome {pace 
empty for the air to take up, and. then clap your 
hand upon the mouth of the veffel, the fithes wilk 
prefently contend which fhall get uppermott in the 


water, that fo they may enjoy the open air; which: 


4 Ihave alfo obferved them to do ina pool of wa~ 
ter that hath been almoft dry in the fummer-time, 


becaufe the air that infinuated itfelf into the wa- 


‘ter did not faffice them for refpiration. Neither 
is it lefs neceflary for infects than it is for other 
animals, but rather more, thefe having more air~ 
 -veficls for their bulk by far than they, there being 
many orifices on each fide their bodies for the ad- 
yaiffion of air, which, if you fiop with oil or ho- 
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ney, the infect prefently dies, and revives no more. © 
This was an obfervation of the ancients, though 
the reafon of it they did not underftand, (Qleo 1ilite 
infeEta omnia exanimantur Plin.) which was nOo-= 
thing but the intercluding of the air; for though ~- 
you put oil upon them, if you put it not upon, — 
or obftruct thofe orificcs therewith, whereby they 
draw the air, they fuffer nothing: if you ob- 
ftruct only fome, and not others, the parts which 
are near and fupplied with air from thence, are by 
and by convulfed, and fhortly relaxed and deprived 
of motion, the ret that were untouched ftill retain- 
ing it. Nay, more than all this; plants themfelves 
have a kind of refpiration, being furnifhed with 
plenty of veffels for the derivation of air to all — 
_ostheir parts, as hath been obferved, nay, firft difcom 
© vered, by that great and curious naturalift, Ma'pige 
hius. Another ufe of the air, is, to fultain the flighe 
of birds and _ infects. Moreover, by its gravity it 
raifes the water in pumps, fiphons, and other en- 
gines, and performs all thofe feats which former 
‘philofophers, through ignorance ot the efficient 
caufe, attributed to a final, namely, nature’s ab- 
horrence of a vacuity or empty {pace. The ela- 
ftic or expanfive faculty of the air, whereby it 
dilates itfelf, when comprefied, (indeed this lower 
region of it, by reafon of the weight of the fue. 
perincumbent, is always in a compreffed ftate) 
hath been made ufe of in the common weather- 
glafles, in wind-guns, and in feveral ingenious 
water-works, and doubtlefs hath a great intereft 
in many natural effects and operations. 

Againft what we have faid of the neceffity of 
the air for the maintenance of the vital flame it 
may be objected, that the foetus in the womb 
lives, its heart pulfes,- and its blood circulates 5 
and yet it draws in no air, neither hath the air 
any accefs to it. To which I anfwer, that it — 


aa ioe 
a it 
rm “Wa 


Part I. in the CREATION. vt. 


doth receive air, fo much as is fufficient for it in 
its prefent eftate, from the maternal blood by the 
placenta uterina, or the cotyledons. ‘This opinion 
generally propounded, viz. that the refpiration 
of the dam did ferve the foetus alfo, or fupply fuf- 
ficient air to it, I have met with in books; but 
‘the explicit notion of it I owe to my learned and 
worthy friend Dr Edward Hulfe, which, com- 
paring with mine own anatomical obfervations, I 
found fo confonant to reafon, and highly pro-- 
bable, that I could not but yield a firm affent to 
it. I fay then, that the chief ufe of the circulati- 
on of the blood through the cotyledons of a calf in 
the womb, (which I have often diffected) and by a- 
nalogy through the placenta uterina in an human 
foctus, feems to be the impregnation of the blood 
with air, for the feeding of the vital flame: for 
sf it were only for nutrition, what need of two 
fuch great arteries to convey the blood thither ? 
{t would (one might rationally think) be more like- 
ly, that as in the abdomen of every animal, fo here, 
‘there fhould have been fome lacteal veins formed, 
beginning from the placenta, or cotyledons, which 
concurring in one common duttus, fhould at laft 
‘empty themfelves into the vena cava. Secondly, 
I have obferved in a calf, the umbilical vefiels to 
‘terminate in certain bodies divided into a multitude 
of carneous papillae, (as I may fo call them) which 
are received into fo many fockets of the cotyledons 
growing in the womb; which carneous papillae 
may, without force or laceration, be drawn out 
of thofe fockets. Now thefe’ papillae do well re- 
femble the ariftae, or radii, of a fifh’s gills, and 
very probably have the fame ule to take in the air © 
fo that the maternal blood, which flows to the co- 
tyledons, and encircles thefe papillae, eommuni- 
-eates by them to the blood of the foetus, the air 
wherewith itfelf is impregnate, as the water flow 
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ing about the carneous radii of the fith’s gills } 
doth the air that is lodged therein to them, Third= — 


ly, That the maternal blood flows. moft copioufly 


to the placenta uterina in women, is manifeft from. 
the great hemorrhagy that fucceeds the feparation 


> 


thereof at the birth. Fourthly, After the ftomach~ 
and inteftines are formed, the foetus feems to take — 


in its whole nourifhment by the mouth, there bes 
ing always found in the ftomach of a calf, plenty 
of the liquor contained in the amnios wherein he 
{wims, and faeces in his inteftines, and abundance 
ef urine in the allantoides; fo that the foerus in 
the womb doth live, as it were, the life of a fith. 
Laftly, Why elfe fhould there be fuch an inftant 
neceflity of refpiration fo foon as ever the foetus is 
fallen off from the womb? 

I know that if the foetus be’ taket out of the 
womb inclofed in the fecundines, it will continue to 
live, and the blood to circulate for 4 confiderable 
time, as Dr Harvey obferves. The reafon whereof 
I conceive to be, becaufe the blood {till circulates 
through the cotyledons, or placenta, which are now 
expofed to the open air, and fo from thence. receives 


fufficient fupplies thereof, to continue its gentle — 


motion, and feed the vital flame. But when, upon’ 


éxclufion of the young, the umbilical veffels are 
broken, and no more air is received that way, 
the plaftic nature, to preferve the life of the 
animal, {peedily raifes the lungs, and draws into 
them, air in vreat abundance, which caufes a fud- 
den and mighty accenfion in the blood, to the 
maintenance whereof a far greater quantity of air 
is requifite, than would ferve to feed the mild and 
languid flame before. 

This way we may give a facile and very probable 


account of it, to wit, becaufe receiving no more 


communications of air from its dam, or mother, 
it muft needs have a fpeedy fupply from without, 
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or elfe extinguifh and die for want of it, being 
“not able to live longer without air at its firft birth, 
_than it can do afterward. 

Upon this occalion, give me leave to difcourfe 
a little concerning the air’s infinuating itfelf into 
‘the water. I fay. therefore, © that the air, at leak 
‘that part of it which is the aliment of fire and 
fewel of the vital flame in animals, eafily pe- 
netrates the body of water expofed to it, and dif- 
fufeth itfelf through every part of it. Hence it is, 
that we find fifth in fubterraneous rivers, and fof- 
fil fith in the earth itfelf; which can no more live 
without air there than in the open waters: hence 
the miners, when they come once at water, are 
out of all danger of damps. You'll fay, how gets 
the air into the water in fubterrancous rivers, 
and into the earth to the foffil fifhes ? I anfwer, 
the fame way that the water doth: which I fup- 
pofe to be by ics upper fuperficies; the water de- 
icending by pores and paflages that there it finds 
‘into chinks and veins, and by confluence of many 
of them by deprees {welli ling into a {tream, the air 
accompanies and follows it by a conftant fucceffion. 
As for foflil fithes, fome make their way into the 
earth up the veins of water, opening into the banks 
of rivers, where they lie till they grow fo great that 
they cannot return: in which veins they find air e- 
-nough to ferve their turn, needing not much by rea- 
fon that they lie fill, and move bur little. Others, 
in times of floods, are left in the meadows, and 
with the water fink into the earth at fome holes 
and pores that the water finds or makes, by which 
alfo they are fupplied with air. ‘The reafon why the 
miners are out of danger of damps. when they come 
to water, I conceive, is, becaufe then prefently the 
‘air that fragnated in the {hafts finks into the wa- 
ter, and ice air esate and fucceeds, and fg 
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there isa circulation; in the fame manner as by 
‘the finkirig of an air-flyaft, the air hath liberty to. 
circulate, and carry out the fteams both of the mi- 
fiers breath and the damps, which would other- 
wife ftagnate there. Indeed, though there were no 
damps, yet the nitrous part of the air being fpent 
and confumeéd by the breathing of the miners, the re-— 
maining part fhould be rendered altogether unfit for — 
refpiration, unlefs new and freth air could fucceed. 
Andihere, methinks, appears a neceflity of bring 
Ing in the agency of. fome fuperimtendent intelli- © 
gent being, be it a plaftic nature, or what you | 
will: for what elfe fhould put the diaphragm, — 
and all the mufcles ferving to refpiration, in mo- | 
tion all of a fudden fo foon as ever the foetus is 
brought forth ? Why could they not have refted as 
well as they did in the womb? What aileth them 
that they muft needs beftir themfelves to get in air 
to maintain the creature’s life? why could they 
not patiently fuffer it to die? That the air of it- 
felf could not rufh in, is clear; for that, on the’ 
- €ontrary, there is required fome force to remove 
the incumbent ‘air, and make room for the exter- 
nal to enter. You will fay, the fpirits do at this. 
time flow to the organs of refpiration, the dia-— 
phragm, and other mufcles which concur to that— 
‘action, and move them. But what roufes the fpi- 
-rits which were quiefcent during the continuance 
-of the foetus in the womb? Here is no appearing 
impellenty, but the external air, the body fuffering 
no change but of place, out of its clofe and warm 
prifon in the open and cool air: but how, or 
why, that fhould have fuech an inffuence upon the. 
fpirits, as to drive them into thofe mutfcles electives. 
ty, 1am not fubtile enough to difcern. As for the 
refpiration of the chick in the egg, I fuppofe the 
air not only to be included in the white, but alfo 


gto be fupplied through the fhell and membranes. 
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_ Thirdly, Water is one part, and that not th 
lea(t of our fuftenance, and that affords the great- 
eft fhare of matter in all productions; beimg not 
{as it exifts in the world) a fimple and unmixed 
‘body, but containing in it the principles, or mie 
‘pute component particles, of all bodies. Yo fpeak 
nothing of thofe inferior ufes of wafhing and baths 
ing, drefling and preparing victuals. But if, we 
fhall confider the great concepticula and congre= 
gations of water; and the diftribution of it, all 
over the dry land in the fprings and rivers: there 
will occur abundant arguments, of wifdem and 
underftanding ‘The fea what infinite varity of 
fifhes doth it nourifh! Pfalm civ 26. In the verle 
mext to my text, The earth s full of thy riches: 
fo is that great and wid: fea, wherein are things 
‘creeping innumerable, both fmall and great beafts, 
&c. How doth it exactly compofe itlelf to a level 
or equal fuperticies, and in the earth make up one 
fpherical roundnefs! How doth it ‘conttantly ob 
ferve its ebbs and flows, its fpring and nepe- 
tides; and {till retains its > faltnefs, fo convenient 
for the maintainance of its inkabizants, ferving allo 
the ufes of maa for navigation, and the convene 
ence of carriage! That it thould be confined by 
fhores, and ftrands, and limits, 1 mean at firit, 
when it was natural to it to overflow and ftand ae 
bove the earth! All thefe particulars declare abun- 
- dance of wifdom in their primitive conftitution. 
‘This lat the Pfalmift takes notice of in the 6th, 
ath, 8th, and oth verfes of this pfalm {peaking 
of the earth at the firft creation, he faith, Thou 
covered it with the deep as with a garment; the 
waters ftood above the mountains; at tiny rebuke 
they fled, at the voice of thy thunder they hajled a= 
way (the mountains afcend, the valleys  defeend } 
unto the place thou haft piepared for them. “ Yhou 
haf fet a bound that they may ual pafs overs thaé 
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they turn not again to cover the earth, But what 
need was there (may fome fay) that the fea thould 
be made fo large, that its fuperfiecies fhould equal, 
if not exceed, that of the dry land? Where is the 
wifdom of the Creator in making fo much ules _ 
lefs fea, and fo little dry land, which would have © 
Beet far More Genehdal and Tervicedtile to. awane 
kind ? Might not at leaft half thé fea have been fpared, 
and added to the land, for the entertainment and — 
maintenance of men, who, by the continual firiv- 
“ing and fighting to enlarge their bounds, and en- 
croaching upon one another, feem to be ftraitened 
for want of room? 

To this objection againft the wifdom of God, 
in thus dividing fea and land, Mr Keill, ‘in his 
Examination of Dr Burnet’s theory of the earth, 
p- 92, 93. thus anfwers: * This, assmoft other of 
‘the athiefts arguments, ; proceeds from a deep 
_ignorance of natural philofophy: for if there 
were but half the fea that now is, there would 
_be alfo but half the quantity of vapours; and 
confequently, we could have but half fo many 
rivers as now there are, to fupply all the dry 
land we have at prefent, and half as much more; 
for the quantity of vapours which are raifed, 
bears a proportion to the furface whence they are 
s* raifed, as well*as to the heat which raifed them, 
The wife Creator, therefore, did fo prudently 
order it, that the fea fhould be large enough ta 
fupply vapours fufficient forall the land, which 
it would not do if it were lefs than now it is.” 

But, againft this it may be objeéted: why fhould 
not all the vapours which are'raifed out of the fea, 
fall down again into it by rain? Is there not as 
much reafon that the vapours which are exhaled 
out of the earth, fhould be carried down to the fea, 
as that thofe raifed up out of the fea be brought up 
upon the dry land? Ifdome, by winds; be driven 
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from the fea up land; others, by the: fame caufe, 

will be blown down from land to fea, and fo ballanc- - 

ing one another, they willin fum fall equally upon 
féa and land; and, confequently, the fea contribute 
nothing to the watering of the earth, or the main- 
tenance of rivers. ‘ 

To whichI anfwer: that as to the watering of the 
earth, there needs no fupply from the fea, there be- 
ing fufficient water exhaled out of itfelf to do thats 
there is no more returned ‘upon it by rain; fo as to 
reft upon it; than an equivalent quantity to what was 
raifed out of it. 

But the rivers muft be fupplied other ways. Our 
opinion is, that they have their fupply from rain and 
vapours. The queftion is; whence thefe vapours 
are brought? We anfwer, from the fea. But what 
brings them up from the fea? I anfwer, the winds: 
and fo I am arrived at the main difficulty why thould _ 
not the winds carry them that are exhal’d out of 
the earth down to the fea, as well as bring them 
‘up upon the earth, which are raifed from the fea? 
or, which is all one, why fhould not the wind 
blow . indifferently from fea and land! ‘To 
which I anfwer; that I muft needs acknowledge 
-myfelf not to comprehend, the reafon hereof. God 

4s truly faid. Pfal. cxxxv. 7. To bring the wind 
out of his treafuries: but the matter of fact is 
-moft certain, viz. That the winds do bring abun= — 
‘dantly more vapours up from the fea than they carry 
‘down thither. | wie 
Firft, Beeaufe otherwife there can no account be 
“given of floods. It is clear that floods with us pro= 
ceed from rain; and itis often a vaft quantity of 
»water, they carry downto the fea. Whence come 
~thofe vapours, which fupply all this. water? I hope 
‘thofe ‘who bring up fprings and: rivers from “the 
great abyfs, will not bring thofe vapours, ‘which fun~ 
ite into drops ; ‘and. defcend in ‘rain from thence 
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too. Should they rife from the dry land only, they 


would foon render it dry indeed; more parched than 
the defarts of Lybia. We fhould quickly come to an 
end of floods, and of rain too, if nothing were re- 
turned from the fea again; not to mention, that the 


fea muift needs, in fuch a cale, overflow its fhores, | 


and enlarge its bounds. 

But this way there is an eafy account to be given. 
It'is clear, that the fun doth exhale vapours both 
from fea. and land; and, that the fuperticies of fea 
and land is fufficient to yield vapours for rain, rivers, 
and floods; when heated to fuch a degree as the fun 


heats it: fo that there wants only wind to bring up 


fo great a proportion of vapours from.the fea as may 
afford water for the Hoods; that is, fo much as is re= 
turned back again to the fea.. 

Some may “perchance demand, To what purpofe 
ferve the floods? What ufe is there of them? I 
anfwer, to return back to the fea the furplufage- 
of water, after the earth is fated >with rain. Jt may 
be further afked, What need more rain be pour- 
ed upon the earth than is fufficient to water it? I 
reply, That the rain brings down from the moun- 
tains and higher grounds, a great quantity of earth 3 
and in times of floods, fpreads it upon the mea- 
dows, and levels, rendering them thereby fo fruit» 
ful, as to ftand in need of no culture, or mannuring. 


So we fee the land of Egypt owes its great ferti- © 


lity to the annual overflowing of the river Nilus: 


and it is likely the countries bordering upon the 
‘xiver Ganges may receive the like benefite by the 
overflowing ‘thereof. Moreover, all riin water 
contains in it'a copious fediment of terreftrial mat- 
ter, which, by ftanding, it precipitates, and is not 
‘a fimple elementary water. This terrefirial mat- 
ter ferves for the nourifhment of - plants, and not 
the water itfelf, which is but a_ vehicle to derive 
this nutriment to all the parts of the plants; and 
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therefore the more rain, the more of this nutri- 
tious matter may be precipitated upon the. earth, 
and fo the earth rendered more fruitful. Befides all 
this, it is not unlikely, that the rain-water may be 
endued: with fome vegetating -or prolific virtue, 
derived from fome faline or, oleofe particles it con- 
‘tains: for we fee, that aquatic plants, which grow 
in the very water, do not thrive and flourith in dry” 
fammers, when they are not alfo watered with the 
dew of heaven ae ; 
_ Secondly, Another argument to prove that the 
‘winds bring up more vapours from the fea than 
they carry down thither, is; becaufe the winds do 
more frequently blow from the fea than to the fea. 
‘This appears from the trees which grow on, and 
near, the fea-fhores all along the weltern coait of 
England, whofe heads and boughs | have obferved 
to run out far to land-ward ; but toward the fea 
to be fo fnubbed by the winds, as if their boughs 
and leaves had been pared or fhaven off on that 
fide. egies 
_. [tis alfo obferved, that the weftern wind; which 
is the moft violent and boifterous of all with us in 
England, which comes from off the great Atlantic 
ocean, is of longeft continuance. Julius Caefar, 
in his sth book of Gommentaries de bello Gallicoy 
faith of it, Magnam partem omnis temporis in hts 
Jocis fluere confuevit 5 it is wont to blow in thefe 
quarters a great part of the whole year: which ob- 
fervation holds true at this day, the wind lying in 
hat corner at leaft three quarters of the year. 
Since this motion of the winds is con{tant; there 
is, doubtlefs, a conftant and fettled caufe of it, which 
deferves to be enquired into, and fearched out, by 
the ftudy and endeavours of the moft fagacious na-= 
—turalift. But however the wind be raifed, it may 
more eafily blow trom fea to land, than from land 
‘to fea; becaufe, the fuperficies of the fea being even, 


or level, there is nothing to ftop its courfe; but on 
the land there are not only woods, but mountains, 
to hinder and divert it. 

Having myfelf feen fo much of the bottom of © 
the fea round about the coafts of England, and a_ 
great part of the low countries, of Italy and Sicily, 
I muft needs adhere to. what 1 delivered; that 
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where the bottom of the fea is not rocky, but | 


earth, owze, or fand, (and, that is incomparably 
the greateft part of it,) it is by the motion of the 
‘waters, fo far as the reciprocation of the fea ex- 
tends to the bottom, brought to a level; and if it 


fhould be now unequal, would in time be levelled — 


again. By level, I do not mean fo as to have no- 
declivity ; (for the reciprocation preferves that, the 


flood hindering the conftant carrying down of the | 


bottom) but only to have an equal and uniform — 


defcent from the fhores to the deeps. Now, all 


thofe relations of urinators belong only to thofe - 


places where they have dived, which are always 
rocky; for there is no reaton why they fhould 
dive where the bottom is level and fandy. That 
the motion of the water defcends to a good depth, 
I prove from thofe plants that grow deepeft in the 
fea, becaufe they generally grow flat, in manner 
ofa fan, and not with branches on all fides like 
trees, which is fo contrived by the providence of 


mature; for that the edges of them do in that pof- — 


ture with moft eafe cut the water flowing to and 
fro3 and fhould the flat fide be objected to the 
{tream it would foon be turned edge-ways by the 
force -of it, becaufe in that fite it doth leaft refit 
the motion of the water: whereas, did the branch- 
es of thefe plants grow round, they would be 
thrown backward and forward every tide. Nay, 
fpot only the herbaceous and woody fubmarine 
Sie but alfo the Lithophyta * themfelves, affee 
* Stone-plants, 
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this manner of growing, as I have obferved in va~ 
rious kinds of corals and pori. Hence I fufpect all 
thofe relations concerning trees growing at the 
hottom of the fea, and bringing forth fruit there : 
and as for the Maldiva nut, till better informa= 
tion, I adhere to Garcias’ opinion, which may 
be feen in Blufiuvs. Farther, I do believe, that- in 
the great depths of the fea, there grow no plants 
at all, the bottom being too remote from the exter- 
nal air, which though it may pierce the water fo 
Jow, yet I doubt whether in quantity fuflicient for 
the vegetation of plants, nay, we are told, that 
in thofe deep and bottomlefs feas, there are no fifth 
-at all; yet, not becaufe there are no plants, or in- 
feéts to feed them, (for, that they can live upon 
water lone, . Rondeletius’ experiment . about 
‘keeping them in a glafs doth undeniably prove) 
but, becaufe their fpawn would be loft in. thofe 
feas; the bottom being too cold for it to quicken 
there; or rather, becaufe, being lighter than the 
water there, it would not fink to the bottom, but 
be buoyed up by it, and carricd away to the fhal= 
lows. % 

Again, The great ufe and convenience, the 
beauty and variety of fo many fprings and foun-— 
tains, fo many brooks and rivers, fo many lakes and. 

_ ftanding pools of water, and thefe fo fcattered and 
difperfed all the earth over, that no great part 
of it is deftitute of them, without which it muf 
without a fupply otherwife, be defolate and void of: 
inhabitants, afford abundant arguments of witdom 
and counfel: that fprings fhould break forth on 
the fides of mountains moft remote from the fea 
that there fhould way be made for rivers through 
ftraits and rocks, and fubterraneous vaults, fo that 
ene would think that nature had cut a way on pur- 
pofe to derive the water which elfe would overflow 
‘and drown whole. countries : that the water 
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apd through the veins of the earth, fhould 
¢ reridered frefh and potable, which it cannot 


be by any percolations we can make, but the 


’ 


faliné particles will pafs through a tenfold filtre: — 


‘that in fome places there fhould fpring forth — 


3 


mietallick and. mineral waters, and hot baths, © 
and thefe fo conftant and permanent for many ages; - 
fo convenient for divers medicinal intentions and © 
tifes, the caufes of which things, or the means | 
and methods by which they are performed, have not | 


been as yet certainly difcovered; only, im general, 
Pliny’s remark may be true, Tales funt aquae, 
gualis terra per quam fluunt. .Hence they are cold, 
hot, fweet, ftinking, purgative, diwretick, or ferru- 


gineous, faline, petrefying, bituminofe venenofe, and © 


of other qualities. 


Laftly, [he earth, which is the bafis and fuppore ; 


ef all animals and plants, and affords them the 


hard and folid part of their bodies, yielding us 
food and fuftenance, and partly alfo cloathing ; 
for I do not think that water fupplies man, and 


ether animals, or even plants themfelves, with » 


@heir nourifhment, but ferves chiefly for a vehicle 
to the alimentary particles, to convey and diftrie 
bute them to the feveral parts of the body. Wa- 
ter, as it exifts in the world, is not a fimple un- 
mixed body, but contains the terreftrial compo- 


ponent parts of the bodies of animals and plants; — 


®mple elementary water nourifhes not at all. 
How varioufly is the furface of this earth diftin- 
guifhed into hills and valleys, and plains, and 
high mountains, affording pleafant profpects ? How 


curioufly clothed and adorned with the grate- — 


ful verdure of herbs and ftately trees, either dif- 
perfed and fcattered fingly, or as it were affembled 
in woods and groves, and all thefe beautified and 
Wluftrated with elegant flowers and fruits, quorum 


emnium ineredivilis multitude, infatiabsl varietato — 
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diftinguitur, as Tully faith. This alfo' fhews forth 
to them that confider it, both the power and wife 
dom of God: fo that we may conclude with Solo- 
mon, Prov. iii. 19 The Lord, by wifdom, hath found= 
ed the earth, by underfianding, hath be eftablifhed the 
beavens. : 

But now, if we pafs from fimple to mixed bo« 
dies, we fhall ftill find more matter of admiration, 
and argument of wifdom. Of thefe we fhall firft. 
confider thofe they call imperfelly mixed, or mem 
RCOrS. 5 


; Of METEORS. 


As firft of all, Rain, which is nothing elfe but 
water by the heat of the fun divided into very 
{mall invifible parts, afcending into the air, till en- 
countering the cold, it be by degrees condented 
into clouds, and defcends in drops: this though 
St be exhaled from the falt fea, yet, by this naturad 
diftillation, is rendered frefh and potable, which our 
artificial diftillations have hitherto been hardly 
able, to effe&, notwithftanding the eminent ufe it 
would be of to navigators, and the rewards pro- 
mifed to them that fhould refolve that problem, of 
 diftilling frefh water out of falt. That the clouds 
fhould be fo caried. about by the winds, as to be 
almoft equally difperfed and diftributed, no part of 
the earth wanting convenient fhowers, unlets 
when it pleafeth God, for the punifhment of a nae 
tion, to with-held rain by a fpecial interpofition of 
his providence; or, if any land wanis rain, they 
have a fupply fome other way; as the land ef 
Egypt, though there feldom falls any rain there, yet 
hath abundant recompence. made it by the ale 


nual overflowing of the river. This dittribution ok 


the clouds and rain is to me (I fay) a great af 
- gumeat of providence and divine difpofition: fer 


84 The Wispom of GOD Part I. i 


elfe I do not fee but why there might be in fome 
lands continual fucceflive droughts for many years, 
till they were quite depopulated; in others, as lafting 
rains, till they were overflown and drowned; and 


thefe; if the clouds moved cafually, often happening; 
whereas, fince the antienteft records of hiftory, we — 


do not read or hear of any fuch droughts or innundati- 
ons, unlefs perhaps that of Cyprus, wherein there 
fell no rain for thirty-fix years, till the ifland was 
almoft quite diferted, in the reign of Conftantine: 
which, doubtlefs, fell not out without the wife difpo- 
fition of providence, for great and weighty reafons. 
Again if we confider the manner of the rain’s 
defcent, diftilling down gradually, and by drops, 
which is moft convenient for the watering of the 
earth; whereas, if it fhould fall down in a continual 
ftream. like a river, it would gall the ground 
wafh away plants by the roots, overthrow houfes, 
and greatly incommode, if not fuffocate, annimals; 
if, I fay, we confider thefe things; and many more 
that might be added: we might in this refpect al- 
fo cry out with the apoftle, O the depth of the riches 


both of the wifdom and knowleage of God! 
Secondly, Another meteor is the wind; which, - 


how many ufes it doth ferve to, is not ealy to 
enumerate; but many it doth, viz. to ventilate 
and break the air, and diflipate noifome and con- 
tagious vapours, which otherwife ftagnating might 
occafion many difeafes in animals; and therefore 
it is an obfervation concerning .our native country, 
Anglia ventofa, fi non ventofa, venenofa: to 
transfer the clouds from place to place, for the 
more commodious watering of the earth: to 
temper the exceffes of the heat, as they find who 
in Brafil, New Spain, the neighbouring iflands, 
and other the like countries near the equator, reap 
the benefit of the breezes; to fill the fails of 


fhips, and carry them on their voyages to remotg 


i 
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countries; which of what eminent advantage it is 
to mankind, for the procuring and continuing of 
trade and mutual commerce between the moft 
diftant nations, the illuftrating every corner of | 
the earth, and the perfecting geography and nae 
tural hiftory, is apparent to every man. That the 
monfoons and trade-winds fhould be fo conftant 
and periodical, even to the 3cth degree of latitude 
all round the globe, and that they fhould fo fel- 
dom tranfgrefs or fall fhort of thofe bounds, is a 
fubje& worthy of the thoughts of the greateft phi- 
Jofophers. ‘To this may be added the driving about 
of windmills for grinding of corn, making of oil, 
draining of pools, raifing of water, fawing of 
wood, fulling of cloth, &c. That it fhould fel- 
dom or never be fo violent and boifterous as to o- 
verturn houfes, yea, whole cities ; to tear up trees 
by the roots, and proftrate woods; to drive the 
fea over the lower countries; as, were it the ef- 
fect of chance, or mere natural caufes, not mo- 
derated by a fuperior power, it would in all likeli- 
hood often do. Hurricanes, fpouts, and inunda- 
tions, would be more frequent than they are, All 
thefe things declare the wifdom and goodnefs of 
him, who bringeth the winds out of his treafures, 


Of inanimate mixed bodies. 


I proceed now to fuch inanimate bodies as are 
called perfeéie mixta, perfectly mixed, improperly 
enough, there being many of them (for ought [ 
know) as fimple as thofe they call elements. Thefe 
are ftones, metals, minerals, and falts. 

In ftones, which one would think were a ne- 
glected genus, what variety? what beauty and 
elegancy ? what conftancy in their temper, and 
contiftency in their figures and colours? 1 fhall 
firft fpeak of fome notable qualities wherewith fome 
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of them are endued. Secondly, The remarkable © 
ufes they are of to us. The qualities [ fhall inftance © 
in, are, Firft, Colour; which in fome of them is © 
. moft lively, fparkling, and beautiful; the carbuncle, | 


or rubine, fhining with red, the fapphire with blue, © 
the emerald with green; the topaz, or chryfolite — 
of the ancients, with a yellow, or gold colour, — 


the amethift, as it were, tinctured with wine, the 
opal varying its colours like changeable taffata, 
as it is diverfly expofed to the light. Secondly, 
Hardnefs; wherein fome ftones exceed all other bo- 
dies, and, among them, the adamant, all other 
ftones; being exalted to that degree thereof, that 


art in vain endeavours to counterfeit it, the ficti- © 


tious ftones of chymifts in imitation being eafily 


detected by an ordinary lapidift. Thirdly, Figure; _ 


many of them fhoot into regular figures, as cry(tal 
_ and baftard diamonds into hexagonal; others in- 
to thofe that are more elegant and compounded, 
as thofe formed in imitation of the fhells of tefta- 
- ceous fifhes of all forts, fharks teeth and verte- 


bres, &c. If thefe be originally ftones, or primary — 
productions of nature in imitation of ithells, and © 


fifhes bones, and not the fhells and bones them- 


felves petrified, as we have fometimes thought. — 


Some have a kind of vegetation and refemblance 
of plants, as corals, pori, and fungites, which 
grow upon the rocks like fhrubs: to which I 
might add our ordinary ftar-ftones and trochites, 
which I look upon as a fort of rock. plants. 
Secondly, For the ufes; fome ferve for building, 
and many forts of vefflels and utenfils, for pillars 
and ftatues, and other carved works in relievo, 
for the temples, ornament of’ palaces, porticos, 
piazzas, conduits, &c. as freeflone and marble; 


fome to burn into lime, as chalk and lime-ftone;_ 


fome, with the mixture of beriglia or kelp, to 
i make glafs, as that the Venetians call congulo, and 
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common flint, which ferve alfo to ftrike fire; 
fome to cover houfes, as flates; fome for marking, 
as morochthus, and the fore-mentioned chalk, 
which is a poluchrefton, ferving, moreover, for ma-~ 
nuring land, and fome medicinal ufes ; fome to 
make veflels of, which will endure the fire, as that 
found in the country of Chiavenna near Plurs. To 
thefe ufeful ftones I might add the warming-ftone, 
digged in- Cornwall, which being once well heated 
at the fire, retains its warmth a great while, and 
hath been found to give eafe and relief in feveral 
pains and difeafes. particularly in that of the in- 
ternal haemorrhoids. I might alfo take notice, 
that fome ftones are endued with an electrical or 
attractical virtue. ‘* My honoured friend, Dr 
«© Tancred Robinfon, in his manufcript itinerary 
“* of Italy, relates the many various figures he 
6° obferved naturally delineated and drawn on feve~ 
“ ral forts of ftones digged up in the quarries, 
S© caverns and rocks about Florence, and other 
“‘ parts of Italy, not only reprefenting cities, 
«‘ mountains, ruins, clouds, oriental characters, 
« rivers, woods, animals, but alfo fome plants 
** (as ivy, mofles, maiden-hair, ferns, and fuch 
“‘ vegetables as grow in thofe places) fo exactly 
“‘ defigned and impreffed upon feveral kinds of 
** ftones, as though fome fkilful painters or fculp- 
“ tors had been working upon them. ‘The doctor 
6 obferves alfo the wonderful diverfity of fhapes 
‘and colours that ores and other foffils fhoot 
“into, refembling almoft every thing in nature, 
6 foy which it feems very difficult to him to affign 
«© any caufe or principle. In the pyrites alone he 
6 believes he himfelf may have feen at home and 
«© abroad above a hundred varieties, and yet he 
 confefles he has been but a rude obferver of 
“ them. In the diaphanous foflils (as ambers, 
* cryfials, agates, &c.) preferved in the cabinets 
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“© of the Great Duke of Tufcany, Cardinal Chigi, 
“© Settali, Mofcardi, and other repofitories or 
““ mufaeums of that curious country, he takes 
© notice of the admirable diverfity of bodies in- 
st cluded and. naturally imprifoned within them, 
“‘ as flies, fpiders, frogs, lecufis, bees,  pif- 


‘© mires, gnats, grathoppers, crops of liquor, 
‘hair, leaves, rufhes, mofs, feeds, and other 
“ herbage; witigly feem to prove them to have 
*““ been once in a ftate of fluidity. The Bononia_ 
“ ftone digged up in the Appenines is remarkable 
“* for its fhining quality. Lhe amianthus for its. 


“ incombuftibiliry. Fhe oculus mundi for its mo- 
“* tion and change of colour. ‘The dapis nephriti- | 
ws cits, calaminaris, oftiocolla, aetites, &c. for their 
“© medicinal ufes.” 

I might fpend much time in the difcourfing of 


| 


the moft ftrange and unaccountable nature and 


power of the loadftone, a fubject which hath ex- 


‘ercifed the wits and pens of the moft acute and 


: 


‘ingenious philofophers; and yet the hypothefes 
which they have invented to give an account of its 
admirably phaenomena feem to me lame and un-. 


fatisfactory. What can we fay of the fubtility, 
activity, and penetrancy of its efduvia, which no 
obftacle can ftop or repell, but they wili make their 
way through all forts of bodies, frm and fluid, 
‘denfe and rare, heavy and light, pellucid and o- 
paque? Nay, they will. pafs through a vacuity or 


empty fpace, at leaft devoid of air, and any other fen- 


fible body. Its attractive power of iron was known 
to the ancients: its verticity and direction to the 
poles of the earth is of later invention: which, of 
how infinite advantage it hath been to thefe two or 
three laft ages, the great improvement of naviga- 
tion, and advancement of trade and commerce, 
‘by rendering the remoteft countries eafily acceflible 5 
the noble difcovery of a vaft continent or new 
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‘world, befides a multitude of unknown kingdoms © 


and iflands; the refolving experimentally thofe an« 
tient problems of the fpherical_ roundnefs of the 
earth; of the being of Antipodes, or the habitable~ 
‘nefs of the torrid zone; and the rendering the whole 
‘terraqueous globe circumnavigable 5 do abundant- 
ly demonftrate: whereas formerly they were wont 
to coait it, and creep along the fhore, fcarce daring 
to venture out of the ken of land: when they did, 
having vo other guide but the Cynofura, or pole- 


ftar, and thofe near it, and in cloudy weather none. 


at all. 3 

As for metals, they are fo many ways ufeful to 
mankind, and thofe ufes fo well known to all, that 
it would be loft labour. to fay any thing of them. 


‘Without the ufe of thefe, we could have nothing. 


of culture or civility; no tillages or agriculture 5 
no reaping’ or mowing; no ploughing or digging 
no pruning or lopping, grafting, of incifion; no 
‘mechanical arts or trades; no vellels or utenfils of 
hovfehould fiuff; no convenient houfes or edifices; 
no fhipping or navigation. Whata kind of bar- 
barous and fordid life we muft neceflarily have 
lived, the Indians in the northern part of America 
are a clear demonftration. Only it is remarkable, 
that thofe which are of moft frequent and ne- 
ceflary ufe, as iron, brafs, and lead, are the moft 
common and plentiful: others that are more rare, 
may better be fpared, vet are they thereby quali- 
fied to be made the common meafure and ftau- 
dard of the value of all other commodities, and 
fo ferve for coin or money, to which ule they 
have been employed by all civil nations: in all 
ages. | } 

Now, of what mighty impovtance: the ufe of 
money is to mankind, . the. learned.and: ingenious 
Dr Cockburn fhews us, in the fecond pat: of: his 
eifay concerning the — Chrifiian faith, .p.88, 


as mee 
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Whenever faith he, the ufe of money began, it ; 
Was an admirable contrivance for rewarding and — 
. €&hcouraging induftry, for carrying on trade and ‘ 
commerce, certainly, ¢afily, and fpeedily; for ob- } 
liging all to employ their various parts and teveral — 
capacities for the common good, and engaging e~ : 
very One to communicate the benefit of his partie — 
cular labour, without any prejudice to himfelf, © 
Covetoufnefs indeed, or an inordinate love of mo- 
ney, is vitious, and the root of much evil, and | 
ought to be remedied; but the ufe of of money is — 
neceflary, and attended with manifold advantages, | 
Where money has not yet taken place, where the ) 
ufe of ‘it hath not yet been introduced, arts and — 
{ciences are not cultivated, nor any of thofe exer- — 
cifes plied, which polite men’s fpirits, and which © 
abate the uneafinefs of life. Men there are bru- © 
tifh and favage, none mind any thing but eating ~ 
and drinking, and the other acts of brutal nature ; 
their thoughts afpire no higher than merely te 
maintain their life and breath: like the  beafts 
they walk abroad all the day long, and range ae | 
bout from place to place, only to feek their food. 
Whatever may be fuppofed to follow if all were 
acted with great generofity and true charity, yet, 
according to the prefent temper of mankind, it 
is abfolutely neceffary that there be fome method and 
means of commutation, as that of money, for ren- 
dering all and every one mutually ufeful and fervice= 
able. 

Now gold and filver by their rarity are wonder- 
fully fitted and accomodated for this ufe of permus 
tation for all forts of commodities, or making mon- 
ey of: whereas, were they as common and eafy to 
come by, as ftraw or ftubble; fand or ftones; they 
would be of no more ufe for bartering and commerce 
than they. 

And here he goes on to fhew the wonderful pros 
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vidence of God, in keeping up the value of gold and 
filver, notwith(tanding the vatt quantities which 
have been digged out of the earth in all ages, and 
fo continuing them a fit material to make mency of. 
For which I refer to the book. 

OF thefe, gold is remarkable for its admirable 
ductility and ponderofity, wherein it excells all o- 
ther bodies hitherto known. I fhall only add, 
concerning metals. that they do pertinacioufly re- 
fift all tranfmutation; and though one would fome- 
times think they were turned into a different fub- 
“fiance, yet do they but as it were lurk under a /arva 
or vizard, and may be reduced again into their na- 
tural form and complexions, in defpite of all the 
tortures of Vulcan or corrofive waters. Note, That 
this was written above thirty years fince, when I 
thought I had reafon to diftrufé whatever had then 
been reported or written to affirm the tranfmutation of 
metals one into another. 

I thallsomit the confideration of other minerals, 
and of falts and earths, becaufe | have nothing to 
fay of their ufes, but only fuch as refer to man, 
which I cannot affirm to have been the fole or pri 
‘mary end of the formation of them. Indeed, to 
fpeak in general of thefe terreftrial inanimate bo- 


‘dies they having no fuch organization of parts as_ 


the bodies of animals, nor any fo intricate variety 
of texture, but that their production may plaufibly 
be accounted for by an hypothefis of matter divided 
into minute particles or atoms naturally indivilible, 
‘of various but a determinate number of figures, 
and perhaps alfo differing in magnitude, and thele 
moved and continually kept in mouon according to 
certain eftablifhed laws or rules; we cannot fo 
clearly difcover the ufes for which they were 
created, but may probably conclude, that, among 
other ends, they were made for thofe for whicl 
they ferve us and other animals; as 1 dhall move 
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fully make out heareafter. It is here to be noted, 
That, according to our bypothefis, the number ot 
the atoms of each feveral kind that is of the fame 
figure and magnitude, is not nearly equal; but - 
there be infinitely more of fome {pecies than of -o- 
thers, as of thofe that compound thofe vaft agpgre- — 
gates of air, water, and earth, more abundantly 
than of fuch as make up metals and minerals; 
The reafon whereof may probably be, becaufe 
thofe are neceflary to the life and being of man 
and all other animals, and therefore muft be al- 
ways athand; thefe only ufeful to man, and ferving 


rather his conveniencies than neceflities. ‘The reas 


fon why I affirm the minute component particles — 
of bodies to be naturally indivifible by any: agent — 
we can employ, (even fire itfelf) which is the only — 
catholick diflolvent, other menftruums being rather 
inftruments than efficients in all folutions, apt 
by reafon of the figure and fmallnefs of their parts 
to cut and divide other bodies (as wedges cleave 
wood) when actuated by fire or its heat, which 
elie would have no efficacy at all (as wedges 
have not, unlefs driven by a.beetle:) the reafon, 
I-fay, I have already given: I fhall now inftance 
in. a body whofe minute parts appear to be in-- 
diffoluble by the force of fire; and that is common 
water: which diftil, boil, circulate, work upoa 
how you will by fire, you can only diffolve it into 
vapour, which when the motion ceafes, eafily re- 
turns into water again; vapour being nothing elfe 
but the minute parts thereof, by heat agitated and 
feparated one from another. For another inftance 
dome of the moft learned and experienced chymitts. 
do afhrm quickfilver to be intranimutable, and — 
theretore call it iguor aeternus And | am of opini-+ 
on, that the fame holds of all fimple bodies, that their 
eomponent particles are indifloluble by any natural 
agent, 
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_ We may here note the order and method that me- 
tals and minerals obferve in their growth, how re- 
aularly they, fhoot, ferment, and, as it were, ve- 
getate and regenerate falts, in their proper and con- 
fiant figures, as our ingenious countryman, Dr, 
Jordan obferves at large in his difcourfe of baths 
and mineral waters. | ; 


= 


Of vegetables or plants. 


ay x 
- Ehave now done with inanimate bodies both fimple 
and mixed. ‘l’he animate are, © 
_. Firft, Such as are endued only with a negative 
foul, and therefore commonly called vegetables or 
plants; of which, if we confider either their fta- 
ture and fhape, or their age and duration, we 
fhall find it wonderful: for why fhould fome plants 
rife up to a great height, others creep upon the 
“ground, which perhaps may have equal feeds ? 
nay, the lefler plant many times the greater feed. 
Why fhould each particular fo obferve its kind, as 
_gont{tantly to produce the fame leaf for confiltencyy 
figure, divifion, and edging, and bring forth the. 
fame kind of flower, and fruit, and feed? and that 
though you tranilate it into a foil which naturally 
puts forth no fuch kind of plant, fo that it is fome 
* logos fpermaticos which doth effect this, or rather 
-fome intelligent plaftic nature, as we have before - 
intimated. for what account can be given of the 
determination of the growth and magnitude of 
plants from mechanical principles, of matter moved 
without the prefidency and puidance of fome fupe- 
yior agent? Why may not trees grow upas high 
as the clouds or vapours: afcend?- Or if you fay 
the cold of the fuperior air checks them; why 
may they not fpread and extend their lateral branches 
fo far, ull their diftance from the centre. of gravity 
- Semina! form or virtue. re 


3 “alg: 


ates 


94 The Wispom of GOD Part I. 


deprefs them to the earth, be the tree never fo 
high ? How comes it to pafs, that though by culture 
and manure they may be highly improved, and aug- 
mented to a double, treble, nay, fome a much 
greater proportion in magnitude of all their parts, 


“yet is this advance eetrtined within certain limits? 


There is a maximum quod fic which they cannot 
exceed. You can by no culture or art extend a fen- 
nel ftalk to the ftature and bignefs of an oak: 

then, why fhould fome be very long-lived, others. 
only annual or biennial? How can we imagine, 
that any laws of motion can determine the fitua- 
tion of the leaves, to come forth by pairs, or al- 
ternately, or circling the ftalk; the flowers to grow 
fingly, or in company and tufts, to come torth 
in the bofoms of the leaves and branches, or on 
the tops of branches and ftatks; the figure of 
the leaves, that they fhould be divided into fo 
many jags or efcallops, and curioufly indented 
round the edges; as alfo of the flower-leaves, their 
number and fite, the figure and number of the 
ftamina and their apices, the figure of the ftile 
and feed-veflel, and the number of cells into 
which it is divided? That all this be done, and 
all thefe parts duly proportioned one to another, 
there feems to be neceflary fome intelligent plaftic 
nature, which may underftand and regulate the 
whole oeconomy of the plants: for this can- 
not be the vegetative foul, becaufe that is ma- 
terial and divifible together. with the body ; which 
appears, in that a branch cut off a plant will take 
root, and grow, and become a perfeét plant itfelf, 
as we have already obferved. 1 had almoft for- 
gotten thé complication of the feed leaves of 
fome plants in the feed, which is fo ftrange, that 
one cannot believe it to be done by matter, how- 
ever moved by any laws or rules imaginable, 


Some of them being fo clofe-plaited, and itraitly 
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folded up and thruft together within the membranes 
of the feed, that it would puzzle a man to imitate 
it, and yet none of the folds fticking or growing 
‘together; fo that they may eafily be taken out of 
their cafes, and fpread and extended even with 
~ one’s fingers. 25a : 
Secondly, If we confider each particular part of 
a plant, we fhall find it not without ‘its end or 
ufe ; the root, for its ftabiliry and drawing nou- 
_ rifhment from the earth; the fibres, to contain 
and convey the fap; befdes which, there is a 
large fort of veflels to contain the proper and {pe- 
cific juice of the plant, and others to carry air for 
fuch a kind of refpiration as it needeth; of which 
we have already fpoken. ‘The outer and inner bark 
in trees ferve to defend the trunk and boughs 
from the éxcefles of heat and cold, and drought, 
and to convey the fap for the annual augmentation 
of the tree; for, in truth, every tree may in 
fome fenfe be faid to be an annual plant, both 
leaf, flower and fruit, proceeding from the coat 
that was fuperinduced over the wood the lait year, 
which coat-alfo never beareth any more, but toge- 
ther with the old wood ferves as atorm or block 
to fuftain the fucceeding annual coat, ‘he leaves 
before the gemma or bud be explicated to embrace 
and defend the flower’ and fruit, which is even 
then perfectly formed; afterwards to preferve the 
branches, flowers and fruit from the injuries of 
the fummer-fun, which would too, much parch: 
and dry them, if they lay open and expofed to its. 
beams without any fhelter: the leaves, I fay, 
_qualify and contemper the heat, and ferve alfo to 
hinder the too hatty evaporation of thé moiiture 
‘about’ the root: but the principal ufe of the. 
leaves (as we learn of Signior Malphigii, Monfeur. 
Perault, and Monfieur Marriotte) is to concoé and 
‘prepare the fap for the nourithment of the fruit, 
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-and the whole plant, not only that which afcends — 
from the root, but what they take in from without, © 
from the dew, moift air, and rain. ‘This they prove | 
becaufe many trees, if defpoiled of their leaves, will 
die, as it happens fometimes in mul-berry-trees, 
~when they are plucked off to feed filk-worms. And 
becaufe if in fummer time you denude a vine-branch 
of its leaves, the grapes will never come to ma- 
turity: but though you expofe the grapes to the 
fun-beams, if you pluck not off the leaves‘ they 
will ripen notwithftanding. That there is a regrefs — 
of the fap in plants from above downwards, and that 
this defcendent juice is that which principally nour- 
ifheth both fruit and plant, is clearly proved by the 
experiments of Signior Malphigii, and thofe late 
ones of an ingenious countryman of our own, 
* Thomas Brotherton, Efq; of which I fhall men- 
tion only one; that is, if you cut off a ring of bark 
from the trunk of any tree, that pare of the tree as 
bove the barked ring fhall grow and increafe in big 
nefs, but not that beneath. 

But whether there be fuch-4 conftant circula= 
tion of the fap in plants as there is of the blood 
in animals, as they would from hence infer; there 
is fome reafon to doubt. I might add hereto the 
pleafant and delectable cooling and refrefhing fhade 
they afford in the fummer time; which was. very 
much efteemed by the inhabitants of hot countries, 
who always took great delight and pleafure to fit 
in the open air, under fhady trees. Hence that: 
expreflion fo often repeated in f{cripture, of every 
man’s fitting under his own vine, and under his 
own fig tree, where alfo they. ufed to eat, as ap-: 
pears by Abraham’s entertaining the angels under 
a tree, and ftanding by them when they did eat, 
Gen, xvili. 8. Moreover, the leaves of plants 
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are very beautiful and ornamental. ‘That there is 
great pulchritude and comelinefs of proportion in 
the leaves, flowers and fruits of plants, is attefted 
by the general verdict of mankind, as Dr More 
and others well obferve, The adorning and beau- 
-tifying the temples and buildings in: all ages, is an 
evident and undeniable teftimony of this; for what 
is more ordinary with architects than the taking in 
leaves, and flowers, and fruitage, for the garnifh- 
ing of their work; as the Roman the leaves of 
-achanthus fat. and the Jewifh of palm-trees and 
pomegranates ? and thefe more frequently than any 
of the five regular folids, as being more comely 
and pleafant to behold. if any man {hall object, 
that comelinefs of proportion and beauty is buta_> 
mere conceit, and that all things are alike hand- 
fome to men who have as good eyes as others; 
and that this appears by the variation of fafhions, 
which doth fo alter men’s fancies, that what ere- 
while feemed very handfome and comely, when it 
is once worn cut of fathion, appears very abfurd, © 
uncouth, and ridicuious. ‘To this 1 anfwer; that 
cuftem and ufe doth much in thofe things where 
litle of proportion and fymmetry fhew themfelves, 
or which are alike comely and beautiful, to difpa- 
rage the one, and commend the other: but there 
are degrees of things; for (that I may ufe Dr 
More’s words * ) I dare appeal to any, man that is 
not funk into fo forlorn a pitch of degeneracy, 
that he is as ftupid to thefe things as the bafeft 
~beafts, whether, for example, a rightly-cut te- 
tracdrom, cube, ov icofacdrom have no more 
pulchritude in them than any rude broken ftone 
lying in the ficld or high-ways; or, to namé o« 
ther folid figures, which though they be not re-— 
gular, properly fo ‘called, yet have a fettled idea 
and nature, as acone, fphere, or cylinder, whether 
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the fight of thofe do not more gratify the minds 
of men, and pretend to more elegancy of fhape, 
than thofe rude cuttings or chippings of free-ttone 
that fall from the mafon’s hands, and ferve ner 
nothing but to fill up the middle of the wall, 

Ait to be hid from the eyes of men for their ae 
ne{fs? and jtherefore it is obfervable, that if nature 
fhape any thing but near to this geometrical accu- 
racy, that we take notice of it with much content 
and pleafure, and greedily: gather and treafure ir 
up. As if it be but exadtly round, as thofe {fphe- 
sical ftones found in Cuba, and fome alfo in our 
ewn land; or have but its fides parallel, as thofe 
rhomboideal felenites found near St. Ives in Hun- 
tingtonfhire, and many other places in England. 
Whereas: ordinary ftones of rude and uwneertain 
figures we pafs by, and take no notice of at all. 

But though the figures of thefe bodies be pleafing 
and agreeable to our minds, yet (as we have ale 
yeady obferved) thofe of the leaves, flowers, and 
fruits of trees, more. And it is remarkable, that in 
the circumfcription and complication of many leaves, - 
flowers, fruits, and feeds, nature affects a regular fi- 
gure. Of a pentagonal or quincunial difpofition, 
Sir Thomas Brown of Norwich produces feveral 
examples in his difcourfe about the quicunx. — 
And doubtlefs, inftances might be given in other 
regular figures, were men but obfervant. 

The flowers ferve to cherifh and defend the firft 
and tender rudiments of the fruit; 1 might alfo 
add the mafculine or prolific feed contained in 
the chives or apices of the ftamina. Thefe, be+ 
fides the eclegancy of their figures, are many of 
them endued with fplendid and lovely colours, 
and likewife moft grateful and fragrant odours. 
Indeed fuch is the beauty and luftre of fome 
Howers, that our Saviour faith of the lili¢s-of the | 
Aiclds (which dome, not without seafon, dtuppole 
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to have been tulips) that Solomon in all bis glory 
was. not arrayed lke one of thefe. And it 1s ob- 
ferved by Spigelius*, That the art of the moft 
fkilful painter cannot fo mingle and’ temper his 
colours, as exactly to imitate or counterfeit the native 
ones of the flowers of vegetables. 

As for the feeds of plants, Dr More+ efteems it 
an evident fign of divine providence, that every” 
kind hath its feed: for it béing no neceflary refult 
of the motion of the matter, (as the whole con- 
trivance of the plant indeed is not) and it being of fo 
great confequence that they have feed for the con- 
tinuance and propagation of their own fpecies, and 
alfo for the gratifying man’s art, indultry and necef= 
fities, (for much of hufbandry and gardening ltes in 
this) it cannot be but an act of counfel to furnila 
_ the feveral kinds of plants with their feeds 3 

Now, the feed being fo’ neceffary for the main- 
tenance and increafe of the feveral fpecies, it 1s 
worth the obfervation, what care is taken to fe~ 
cure and preferve it, being in fome doubly and 
trebly defended. As for inftance, in the walnut, 
almond and plumbs, of all forts; we have firft a 
thick pulpy covering, then a hard fhell, within 
which is the feed inclofed in a double membrane. 
In the nutmeg, another tegument is added betices. 
all thefe, viz. the mace between the green pericar- 
pium and the hard fhell, immediately inclofing the 
kernel. Neither yet doth the exterior pulp of the 
fruit or pericarpium ‘ferve only for the detence and. 
fecurity of the feed, whilft it hangs upon the plant,. 
but after it is mature and fallen upon the earth, 
for the ftercoration of the foil and promotion of 
the growth, though not the firit germination of 
she feminal plant. Hence (as Petrus: de Creicentiig. 


Hag. ad rem herbariam.  - 
} Antidote againft Atheifin, L 2.c 2 
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tells us*) hufbandmen, to make their vines bear, 
manure them with vine leaves, or the hufks of 
exprefled grapes; and they obferve thofe to be 
moft fruitful which are fo manured with their 
own: which obfervation holds true alfo in all o- 
ther trees and herbs. But befides this ufe of the 
pulp, or pericarpium, for the guard and benefit of 
the {ced, it ferves alfo by a fecondary intention of 
nature in many fruits for the food and fuftenance of 
man and other animals. 

Another thing worthy the noting in feeds, and 
argumentative of providence and defign, is that. 
papofe plumage growing upon the tops of fome of 
them, whereby they are capable of being wafted 
with the wind, and by that means fcattered and dif 
feminated far and wide. 

Futhermore ; moft feeds having in them a fe- 
minal plant perfectly formed, as the young is in 
the womb of animals, the elegant complication 
thereof in fome fpecies is a very pleafant and ad- 
mirable fpectacle 5 {o that no man that hath a foul 
in him can imagine or believe it was fo formed and 
folded up without wifdom and providence, But of 
this I have fpoken already. 

Laftly, The immenfe fmallnefs of fome feeds, not 
to be feen by the naked eye, fo that the\sumber of 
feeds produced at once in fome one plant, as for 
example, reedmace (7ipha Palufirts ) harts-tongue, 
and many forts of ferns, may amount to a million; 
is a convincing argument of the infinite under ftanding 
and art of the former of them. 

And it is remarkable that fuch mofles as grow 
upon walls, the roofs of houfes, and other high 
places, have feeds fo exceflively fmall, that when - 
{haken out of their veflels they appear like vapour 
er {moke, fo that they may either afcend of them+ 


* Agric. 1 2. c 6+ 


Part I. - in the CREATION, 1or 


felves, or by an eafy impulfe of the wind be raijfed 
up to the tops of houfes, walls or rocks; and we 
need not wonder how the moffes got thither, or 
“imagine they {prung up fpontaneoufly there. 

-— I might alfo take notice of. many other particu- 
Jars concerning vegetables; as, firft, that becaufe 
they are defigned for the food of animals, there= 
fore nature hath taken more extraordinary Care, 
and made more abundant provifion for their propa- 
gation and increale 5 fo that they are multiplied 
and propagated not only by the feed, but many ale 
fo by the root, producing off-fets, or creeping un- 
der ground; many by ftrings or wires running 
above ground, as ftrawberry, and the like; fome 
by flips or cuttings, and fome by feveral of thefe 
ways. And for the fecurity of fuch fpecies as are 
produced only by feed, it hath endued all feed -with 
a lafting vitality, that fo if by reafon of exceflive 
cold or drought, or any other accident, it hap-= 
pen not to germinate the firft year, it will con- 
tinue its foecundity, I do not fay two or three, nor 
fix or feven, but even twenty or’thirty years; and 
when the impediment is removed, the earth in fit 
‘cafe, and the feafon proper, {pring up, bear 
‘fruit, and continue its {pecies. Hence it is that 
plants are fometiines loft for a while in places 
where they- formerly abounded; and again, after 
fome years, appear new: loit, either becaufe the 
fprings were. not proper for their germination, or 
becaufe the land was fallowed, or becaufe plenty: of 
weeds or other herbs prevented their coming u 
and the like; and, appearing again, when thefe im- 
pediments are removed. Secondly, That fome forts 
of plants, as vines, all- forts of pulfe, hops, briony, 
all pomiferous herbs, pumpions, melons, gourds, 
“cucumbers, and divers other fpecies, that are 
weak and unable to raife or fupport themfelves, 
are either endued with a faculty of twining about 
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other that are near, or elfe furnifhed with clafpers 
and tendrils; whereby, as it were with hands, they 
catch hold of them, and fo ramping upon trees, 
fhrubs, hedges or poles, they mount upto a great 


height, and fecure themfelves and their fruit. 


Thirdly, fhat others are armed with prickles, and 
thorns, to fecure them from the browzing of 
beatis, as alfo to’ fhelter. others that grow under 
them: morcéover, they are hereby rendered very 
ufeful toy man, as if defigned by nature to make 
both quick and’ dead hedges’ and fences. The 
great naturalift, Pliny, hath given an ingenious ac- 
count of the providence and defign of nature in 


thus: arming and fencing them, in thefe words: — 


Inde’ {peaking of nature) excogitavit aliquas af= 
peciu: hifpidas, tafiu truces,- ut tantum non vecem 
ipfus naturae fingentis ilias, rationemque reddentis 
exatidire videamur, ne fe depafcat avida quadrupes, 
ne procacés manus rapiant, née neglecta vefiigia obm 
terant, ne infidens ales infringat; his muniendo 
aculeis telifque armando, remediis ut falva ac tuta fint. 
Ita:hoc quoque quod in iis odimus hominum caufa excégi- 
tatumefi. 

It is worthy the noting, that wheat, which is the 
beft fort of grain, of which the pureft, moft favou- 
_ ry and whoiefome bread is made, is patient ‘of both 
extremes, heat and cold, growing and bringing its 
feed: to maturity not only in temperate countries, 
but alfo on one: hand in the cold and northern, viz. 


Scotland, Denmark, &c. on the other, in the ~ 


hotteft{ and moft foutherly,: as Egypt, Barbary, 


Mauritania, the. Eaft-Indies, Guinea, Madagafcary 


&c. {carce refufing any climate. 

Nor is it lefs obfervable, and not to be comme- 
morated without acknowledgment of the divine 
benisnity to us, that (as. Pliny rightly notes) no- 
thing is more fruitful than, wheat, Quid ei natura 
(faith he) [reciius, naturae parens] tribuit, quod eo 
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maxime hominem alit, utpote cum e-modio, fi et ap 
tum folum, quale in Byzacio Africae campo, centent 
quinquaginta modu reddentur. Mifit ex €0 loco Divo 
Augufio procurater gus ex uno grano (vix credibile 
_dhéfu) 4c0 paucis minus germina: Mifit et Neroni 
fimiliter 360 fiipulas ex uno grano. ‘* Which fer 
“‘ tility, nature (he fhould have faid, the Author 
“© of nature) hath conferred upon it, becaufe it 
© feeds man chiefly with it. One bufhel, if fown 
“in afit and proper foil, fuch as is Byzachinm,.a 
“© field of Africa, yielding 150 of annual increafe. 
 Auguftus’s procurator fent him from that place 
‘© 4oo within a few blades f{pringing from the 
“ fame grain: and to Nero were-fent thence 360.” 
If Pliny, a heathen, could make this fertility of 
wheat argumentative of the bounty of God to man, 
making fuch plentiful provifion for him of that 
which is of moft pleafant tafte and wholefome nou- 
rifhment, furely it ought not to be pafled over by us 
Chriftians without notice taking and thankfgiving. 
As for the fignatures of plants, or the notes im« 
prefled upon them, as indices of their virtues, 
though * fome lay great ftrefs upon them, ac- 
counting them ftrong arguments to prove, that 
fome underftanding principle is the higheft original 
of the works of nature, as indeed they were, could 
it certainly be made appear, that there were fuch 
marks defignedly fet upon them; becaufe all that I 
find mentioned and collected by authors, feem to 
me to be rather fancied by men, than defigned by 
nature to fignify or point out any fuch virtues*or 
qualities as they would make us believe. 1] have 
elfewhere, I think upon good grounds, rejected 
them: and finding no reafon, as yet, to alter 
my opinion, | fhall not further infifi on them: hew- 
beit, 1 will not deny, but that the noxious and ma» 
lignant plants do many of them difcover fonmcthing 
* Dr More Antid. 1 2. ¢ 6. 
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of their natu®é by the fad and melancholic vifage © 
of their leaves, flowers and fruit. And that I 
may not leave that head wholly untouched, one ob- 
fervation | fhall add relating to the virtues of plants, 
in which I think there is fomething of truth; that” 
is, that there are, by the wife difpofition of provi- 
dence, fuch fpecies of plants produced in every 
country, as are moft proper and convenient for the - 
meat and medicine of the men and animals that. 
are bred and inhabit there: in fo much, that Sole- 
mander writes, that from the frequency of the 
plants that fprung up naturally in any region, he 
could eafily gather what endemial difeafes the in- 
habitants thereof were fubject to: fo, in Denmark, 
Friezland, and Holland, where the fcurvy ufually 
reigns, the proper remedy thereof, fcurvy grafs, 
doth plentitully grow. 


Of bodies endued with a fenfitive foul, or animals. 


I proceed now to the confideration of animate 
bodies endued with a fenfitive foul, called animals. 
Of thefe I fhall only make fome general obferva=_ 
tions, not curioufly confider the parts of each par= 
ticular fpecies, fave only as-they ferve for inftane 
ces or examples. 

Firft of all,- Becaufe it is the great defign of 
Providence to maintain and continue every fpecies, 
J fhalltake notice of the great care and abundant 
provifion that is made for the fecuring this end. 
Quanta ad eam rem vis, ut in fuo quaeque genere 
permaneat ? Cic. Why can we imagine all crea- 
tures fhould be made male and female but to this’ 
purpofe ? Why fhould there be implanted in each 
fex fuch a vehement and life-lafting appetite of 
copulation? Why in viviparous animals, in the 
time of geftation, fhould the nourifhment be car- 
ricd to the embryo in the womb, which at other 
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times gocth not that way? when the young is 
‘brought forth, how comés all the nourifhment 
then to be transferred from the womb to the breaft — 
‘or paps, leaving its former channel, the dam at fuch 
time being for the moft part lean and ill-favoured ?- “% 
TS ‘all ‘this “I might add; as'a¢ great proof’and . | 
inftance of the care that is taken, and provifion 
made for the prefervation and continuance of the ae 
fpecies, the lafting foecundity of the animal, feed . 
or egg .inthe females of man, beafts, and birds. 
I fay, the animal feed, becaufe it is to me highly 
probable, that the females, as well of beafts as 
birds, have in them from their firft formation the 
feeds of all the young they. will afterwards bring 
forth, which when they are all fpent and exhaufted 
by what means foever, the animal becomes. barren 
and effete. ‘Thefe feeds in fome fpecies of animals 
continue fruitful, and apt to take life by the ad~ 
mixture of the male feed fifty years or more, and = 
in fome birds fourfcore or an hundred. Here Ican- ' 
not omit one very remarkable obfervation I find in 
Cicero; Aique ut intelligamus (aith he) nihil horum 
effe fortuitum, fed haec omnia providae falerti/que | 
naturae; quae multiplices foetus procreant, ut fues, 
ut canes, bis mammarum data eft multitude, quas 
eafdem paucas habent eae beftiae quae pauca gignunt. 
“© That’ we may underftand that none’ of thefe 

* things (he had been {peaking of) is © fortuitous, 
but that all are the effets of provident and: faga- Ay 
“‘ cious nature; multiparous ‘quadrupeéds, ‘as fwine, 

** as dogs, are furnifhed with a multitude ‘of paps? 

‘© Whereas thofe beafts which bring’ forth ‘few, hg. 


ae 


* but a few.” > ete : 
_ That flying creatures of the greater fort, tha. 
is, birds, thould all lay eggs, and ‘notte bri¥ig’ forth 
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live young, is a manifeft argument dPlditi je provis 
dence, defigning thereby their ‘prefervatidi! any et 
urity, that there might be th " i 
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them ; arid that neither the birds of prey the fer- — 
‘pent, nor the fowler, fhould ftraiten their generation — 
too much: for if they had been viviparous, the bur=_ 
den of their womb, if they had brought forth any — 
competent number at a time, had been fo great and — 


heavy,. that their wings would have failed them, © 


and they become an eafy prey to their enemies > 
or, if they lad brought but one or two at a time, 
they would have been troubled all the year long 
with feeding their young, or bearing theny in: their 
womb *. ; | 

This mention of feeding their young puts me in 


s 

i 
a 
4 


“ 


mind of two or three confiderable obfervations referr- | 


ing thereto. 
Firft, Seeing it would be for many reafons in- 
convenient for birds to give fuck, and yet no lefs 


inconvenient, if not deltruétive, to the chicken © 
upon exclufion, all of a fudden, to make fo great a _ 
change in its deceit, asto pafs from liquid to hard 
food, before the flomach be gradually confolida- — 
ted, and by ufe ftremgrhened and habituated to grind 


- cclaudl 


and concoét it, and its tender and pappy flefh fit. ~ 


ted to be nourifhed by fuch ftrong and folid diet, 


and before the bird be by little and. little accuf- _ 
tomed to wie its bill, and gather it up, which as 
firft it doth but very flowly and imperfeétly ; there- _ 
fore nature hath provided a large yolk in every © 


egg, a great part whereof remaineth after the chic- 


ken is hatched, and is taken up and inclofed in its 
belly, and by a channel made on purpofe, received © 


by degrees into the guts, and ferves inftead of milk 
to nourifh the chick for a confiderable time; which 
neverthelefs mean while feeds itfelf by the mouth 


alittle at a time, and gradually more and more, © 


as it gets a perfecter ability and habit of gather- 


Wg up its meat, and its ftomach is ftrengthened 
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to macerate and concoét it, and its flefh hardened 
and fitted to be nourifhed by it 


Secondly, That birds which feed their young” 


in the neft, though in all likelihood they have no 
ability of counting the number of them, fhould yet 
(though they bring but one morfel of meat at a time, 
‘and have not tewer, it may be, than feven or eight 
young in the neft together, which at the return 
of their dams, do all at once with equal greedi- 
‘nefs, hold up their heads and gape! not omit or 
forget one of them, but feed them ail which, un 
lefs they did carefully obferve and retain in memo- 
ry which they had fed, which not, were impoflible 
to be done: this, I fay, feems to me moft ftrange 
and admirable, and beyond the poflibility of a mere 
machine to perform. 

Another experiment I fhall add, to prove thae 
though birds have not an exact power of numbring, 
yet have they of diftinguifhing many from few, and 
“knowing when they come near to a certain nume 
ber: and that is, that when they have laid fuch 


a number of eggs as they can conveniently cover 


and hatch, they give over, and begin to fit, not bee 
caufe they are neceilarily determined to, fuch-a nume 
ber; for that they are not, as is clear, becaufe 


they are in ability to go on and lay more at theiz 


pleature. Hens, for example, if you let their egas 
alone, when they have laid fourteen or fifteen, 
will give over, and. begin to fit; whereas, if you 
daily withdraw their eggs, they will go on to lay 
five times that number; yet fome of them are 
fo cunning, that if you leave them but one egg, 
they will not lay to it, but forfake their nett.) 
This holds not only in domeftic and manfuete 
birds; for then it might be thoughe the effect of 
cicuration or inftitution, but alfo in the wild: for 
my honoured friend, Dr Martin Lifter, informed 
me, that of his own knowledge, one and the faime 
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{wallow, by the fubtraéting. daily of her eggs, : 


* proceeded to lay nineteen fucceflively, and then gave 


over; as 1 have * elfewhere noted. Now, that — 


Tam upon this fubject of the number of eggs, 


give me leave to add a remarkable obfervation re- 
ferring thereto, viz. that birds, and fuch ovipa- 
Tous creatures, as are long-lived, have eggs enough 
at firft conceived in them to tree them for many © 
vyears laying, probably for as many as they are to 


live, allowing fuch a proportion for every year, as 
will ferve for one or two incubations ;, whereas in- 
fects, which are to breed but once, lay all their eggs - 


at once, have they never fo many. Now, had thefe 
things been governed by chance, I fee no reafon 
why it fhould conftantly fall out fo. 

Thirdly, ‘The marvellous fpeedy growth of birds 


that are hatched in nefts, and fed by the old ones 


there, till they be fledged, and come almoft to their 
full bignefs; at which perfection they arrive with- 


in the fhort term of about one fortnight ; feems ~ 
«to me an argument of providence, defigning there- 


_ by their prefervation, that. they, might not lie long 


_in a condition expofed to the ravine of any vermine 


,that may find. them, being utterly unable to efcape 
or fhift for themfelves. . 
Another and no lefs effectual argument may be 


taken from the care and providence ufed for the 


hatching and rearing their young. And, firft, 


_ They fearch out a fecret and quiet place where they 
_ may be fecure and undifturbed in their incubation 5 


then they make themfelves nefis every one after 
his kind, that fo their eggs and young may lie foft 
and warm, and their excilufion and growth be, 
promoted. ‘Ihefe nefits are fome of them fo ele- 
gant and artificial, that it is hard for man to imi- 


_ gate them_or uke the like. J have feen nefts of 


gn Indian bird fo artificially compofed of the fibres, 
* Preface to Mr Willoughby’ s Ornithol, 
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I think, of fome roots, fo curioufly interwoven 
and platted together, as is admirable to behold: 
which nefits they hang on the ends of twigs of 
trees over the water, to fecure their eggs and 
young from the ravage of apes and monkies, and 
other beafts, that might elfe prey upon them. Af- 
ter they have laid their eggs how dilligently and 
patiently do they fic upon them till they be hatched, 
{carce affording themfelves time to go off to get 
‘them meat? Nay, with fuch an ardent and impe- 
tuous defire of fitting are they infpired, that if 
you take away all their eggs, they will fic upon an 
empty neft: and yet one would think that fitting 
were none of the moft pileafant works. After 
their young are hatched for fome time they do al- 
moft conftantly brood them under their wings, left 
the cold, and fometimes perhaps the heat, fhould 
harm them. All this while they alfo labour hard 
to get them food, {paring it out of their own bel- 
lies, and pining themfelves almoft to death, rather 
than they fhould- want. Moreover, it is admirable 
to obferve with what courage they are at that 
time infpired, that they will even venture their 
own lives in defence of them, The moft timo. 
rous, as hens and geefe, become then fo couras 
gious, as to. dare to fly in the face of a man that 
fhall moleft or difqueit their young, which would 
never do fo much in their own defence. Thefe 
things being contrary to any motions of fenfe, 
or inftinct of felf prefervation, and fo eminent 
pieces of felf denial, muft needs be the works cf 
Providence, for the continuation of the fpecies, 
and upholding of the world: efpecially if we cons 
fider, that all thefe pains are beftowed upon a 
thing which takes no notice of it, will render 
them no thanks for it, nor make them ‘any re- 
quital or amends; as alfo, that after the young - 
is come to foine growth, and able to {hilt for itielf, 
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the old one retains no fuch ftorge to it, takes no 
further care of it, but will fall upon it, and beat 
it indifferently with others. To thefe I fhall add 
three obfervations more, relating to this head. 
The firt borrowed of Dr Cudworth, Sy/em, 
p: 69. One thing neceffary to the confervation 
of the fpecies of animals; that is, the keeping up 
conftantly in the world a due numerical propor- 
tion between the fexes of male and female, doth 
neceflarily infer a fuperintending providence. For, 
did this depend only upon mechanifm, it cannot 
well be conceived, but that in fome ages or other 
there thould happen to be all males or all females, 
and fo the fpecies fail Nay, it cannot well be — 
thought otherwife, but that there is in this a pro- 
widence, fuperior to that of the plaftic or fper- 
matic nature, which hath not fo much of know- — 
ledge and difcretion allowed to it, as whereby to be 
able to govern this affair. | 

The fecond of Mr Boyle in his treatife of the 
high veneration man’s intellect owes to God, p. 32 
that is, the conveniency of the feafon (or time of 
year) of the ‘produétion of animals, when there is 
proper food and entertainment ready for them. § So _ 
<* we fee, that, according to the ufual courfe of na- — 
ture, lambs, kids, and many other living crea- 
tures, are brought into the world at the fpring of 
the year; when tender grafs, and other nutri- 
tive plants, are provided for their food. And 
the like may be obferved in the production of © 
© filk-worms,” (yea, all other erucas, and many in-_ 
fects more) ** whofe eggs, according to nature’s in- 
6 ftitution, are hatched when mulberry-trees be- 
ginto bud, and put forth thofe leaves, whereon — 
thofe precious infects are-to feed; the aliments © 
being tender, whilft the worms themfelves are 
fo, and growing more ftrong and fubftanual, as 
‘ the infects increale in vigour and bulk.” To 
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thefe I fhall add another inftance, that is, of the 
wafp; whofe breeding is deferred till after the 
fummer-folitice, few of them appearing before July : 
whereas one would be apt to think the vigorous 
and quickening heat of the fun, in the youth of the 
year, thould provoke them to generate much foon- 
er: [provoke them, I fay, becaufe every wafp’s neft 
is begun by one great mother-wafp, which over- 
lives the winter, lying hid in fome hollow tree or 
other latibulum ;} becaufe then, and not till then, 
pears, plumbs, and other fruit, defigned principally 
for their food, begin to ripen. 

The third is mine own, That all infects which 
do not themfelves feed their young, nor treafure 
up provifion in ftore for their fuftenance, lay their 

‘eggs in fuch places as are moft convenient for their 
exclufion, and where, when hatched, their pro- 
per food is ready for them: fo, for example, we 
fee two forts of white butterflies faftening their 
eggs to cabbage-leaves, becaufe they are fit ali- 
ment for the caterpillars that come of them; where- 
as, fhould they affix them to the leaves of a 
plant improper for their food, fuch caterpillars 
muft needs be loft, they chufing rather to die than 
to tafte of fuch plants; for that kind of infect (I 
mean caterpillars; hath a nice and delicate palate, 
fome of them feeding only upon one particular {pe- 
cies of plant, others on divers indeed, but thofe 
of the fame nature and quality; utterly refufing 
them of a contrary. Like inftances might be pro- 
duced in the other tribes of infects, it being perpe- 
tual in all, (if not hindered or imprifoned) elective- 
ly to. lay their eggs in places where they are feldom 
lo% or mifcarry, and where they have a fupply of 
nourifhment for their young, fo foon as they are’ 
hatched, and need it: whereas, fhould they fcat- 
ter them carelefsly and indifferently in any place, 
‘the greateft part of the- young ‘would in all 
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likelihood perith foon after their exclufion, for want 
of food; and fo their numbers continually decreaf- 


ing, the whole fpecies in a few years would be in — 


danger to. be loft. Whereas no fuch thing, I dare 
fay, hath happened fince the firft creation. 

_.It-is here very remarkable, that thofe infects, 
for whofe young nature hath not made provifion 
of fufficient fyftenance, do themfelves gather and 
Jay up in ftore for them. So, for example: The 
bee, the proper food of whofe * cluae is honey, or 
perchance erithace, (which we Englith bee-bread) 
neither of which viands being any where to be 
found amaffed by nature in quantity fufficient for 
their maintenance, doth herfelf with unwearied di- 
ligence and induftry, flying from flower to flower, 
collect and treafure them up. . , 

To thefe [ thall now add an obfervation of Mr. 
Lewenhoeck’s,, concerning the fudden growth of 
fome forts of infects, and the reafon of it 
It is (faith, he» a wonderful thing, and worthy 


the: obfervation, in flefh-flies,; that a fly-maggot, | 


in five days fpace after it is hatched, arrives at its 
full growth and perfect magnitude For if to the 
perfecting of it there were required, fuppofe a 
month’s time or more, (as in fome other maggots 
is needful) it is impoffible that about the fummer- 
folftice any fuch flies fhould be produced, becaufe 
the fly-maggots have no ability to fearch out any 
other food than that -wherein they are placed by 
their dams. Now this food, fuppofe it be fleth, 
fith, or the entrails of beafts, lying in the fields, 
expofed to the hot fun-beams, can laft but a few 
_ days im cafe and condition to be fit aliment. for 


thefe creatures, but will foon be quite parched and 


dried,up, and therefore the moft wife Creator hath 
given fuch a nature and temperament to them, 
that within a very few days they attain to their, 
hes * Bee Maggot. | 
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-jutt growth and magnitude; whereas on the contra- 
‘ry, other maggots, who are in no fuch danger of 
being ftraitened for food, continue a whole month 
‘or more before they give over to eat and ceafe to 
grow. He proceeds further to tell us, that fome of 
thefe fly-maggots which he fed daily with freih meat, 
he brought to perfection in-four days time; fo that 
he conceives that in the heat of fummer the eggs of 
a fly, or the maggots contained in them, may in lefs 
than a month’s {pace run through all their changes, 
and come to perfect flies, which may themfelves lay 
_ eggs again. A | 

~~ Secondly, 1 fhall take notice of the various 
ftrange inftinéts of animals, which will necefla- 
rily demonftrate that they are directed to ends, 
unknown to them, by a wife fuperintendent: As, 
1. That all creatures fhould know how to. defend 
themfelves and offend their enemies, where their 
natural weapons are fituate, and how to make ufe 
of them. A calf will fo manage his head as though 
he would puth with horns even before they fhoot. 
A boar knows-the ufe of his tufhes; a dog of 
his teeth; a horfe of his hoofs; a cock of his 
_ fpurs; a bee of her fting; a ram will butt with 
"his head, yea though he be brought up tame, and 


never faw that manner of fighting. Now, why 


another animal which hath no horns thould not 
make a fhew of pufhing, or no fpurs, of ftriking 
with his legs, and the like, I know not, but that 
-every kind is providentially direéted to the ufe of 
its proper and natural weapons. 2: That thofe 
animals that are weak, and’ have neither weapons _ 
‘nor courage to fight, are for the moft part created 
fwift of foot or wing, and fo being naturally timo- 
rous, are both willing and able to fave themfelves 
by flight. 3. That poultry, partridge, and other 
birds, fhould at the firft fight know birds, of ' prey, 
and make figa of it by 3 peculiar note of their 
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‘voice ‘to their young, who’ prefently thereupon 
hide themfelves ; that the lamb fhould acknow- 
dedge the wolf its enemy, though it had never feen _ 
ne before (as is taken for granted by moft natu~ | 
ralifts, and may for ought 1 know be true) argues 
the providence of nature, or more truly the God 
‘f nature, who for their prefervation hath put fuch 
_ an inftiné into them. 4. That young animals as 
foon as they are’ brought forth fhould know their 
food; as for example, fuch as are nourifhed with 
milk prefently find their way to the paps, and fuck . 
at them; whereas none of thofe that are not defign~ 
‘ed for that nourifhment ever offer to fuck, or feek 
‘out any fuch food. Again, 5. That fuch creaq 
tures as are whole-footed or fin-toed, viz. fome 
birds, and quadrupeds, are’ naturally direéted to go 
into the water, and fwim there, as we fee duck- 
dings, though hatched and ded by a hen, if the brings. 
them to the brink of a river or pond of water, 
‘they prefently leave her, and in they go, though 
‘they never faw any fuch thing done before, ard 
though the hen clucks and calls, and doth what fhe 
‘can to keep them out. This Pliny takes notice of, | 
Hit. Nat ib 10 cap. 55, in thefe words, 
peaking of hens: Super omnia eff anatum ovis 
fubditis atque exclufis admiratio, primo non plane 
‘agnofcentis foetum: mox incertos incubitus folicite 
eonvecantis : poftrema lamenta circa pifeinae flagna, 
mergentibus fe pullis natura duce. So that we fee 
every part in animals ‘s fitted to its ufe, and the 
knowledge of this ufe put into them; for neither 
do any fort of web-footed fowls live conftant- 


dy upon the land, or fear to enter the water, 


ner any land-fowl fo much as attempt to fwim 

there. 6. Birds of the fame kind make their neits 

of the fame materials, laid in the fame order, and ‘ 

exactly of the fame figure: fo that by ‘the- fight 

ef the neft one may certainly know where: 3 
¥ 


. 
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belongs to; and this they do though. living in dif- 
‘fant countries, and though they never {aw nor 
could fee any neft made, that is, though taken out 
‘of the neft and brought up by hand; neither were 
any of the fame kind ever obferved to make a dif- 
ferent neft either for matter Or fathion : Lhis. to- 
gether with the curious and artificial contexture 
of fuch nefts, and their fitnefs and convenience for 
the reception, hatching and cherifhing the eggs 
and young of their reipective builders (which we 
have before taken notice of) is a great argument 
of a fuperior Author of their and other natures, 
who hath endued them with thefe inftinéts, where- 
by they are as it were acted and driven to bring 

- about ends which themfelves aim not at (fo far as 
we can difcern) but are directed to 5 for (as “riftotle - 
ebferves) BIE TEAM, BTE Cnrnoavie, vte PBrAcUTaMEVe WOlEhe 
<¢ They act not by art, neither do they enquire, 

“ neither do they deliberate about what they do.” 
And therefore, as Dr. Cudworth faith well, they 

are not mafters of that wifdom according to which 
they act, but only piffive to the inftincts and im- 
preffts thereof upon’ them. And indeed to affirm, 
that brute animals do all thefe things by a know» 
ledge of their own, and which themfelves are maf{- 
ters of, and that without deliberation and contul- 
gation, were to make them to be endued with a moft 
perfeét intellect, far tranfcending that of human rea- 
fon; whereas it is. plain enough that brutes are not 
above confultation, but below ic, and that. thefe in- 
ftin&ts of nature in them are nothing buta kind of 

_ fate upon them. Shee: so ae 
The migration of’birds from an hotter to a colder 
‘country, or a colder to an hotter, according to the 

~ feafons of the year, as their nature is, I know. not 
how to give an account of, it is {o firange and ad= 
mirable. What moves them to thift their quarters? 
You will fay, the: difagreeablenels of the temper Of 


- 
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the air the conftitution of their bodies, or want 
of food. But how come they to be direéted to the 
fame place yearly, though fometimes but a little 
ifland, the foland-goofe ta the Baffle of Edinburgh- 
Firth, which they could not poffibly fee, and fo it 
could have no influence upon them that way? 
The cold or the heat might poffibly drive them 
in a right line fron either; but that they fhould 


impell land birds to venture over a wide ocean, of | 


which they can fee no end, is ftrangee and unac- 
countable ; one would think that the fight of fo 
much water, and prefent fear of drowning, fhould 
Overcome the fenfe of hunger, or difagreeablenefs of 
the temper of the air. Befides, how come they 
to fteer their courfe aright to their feveral quar- 
ters, which before the compafs was invented’ was 
hard for a man himfelf to do, they being not able, 
as I noted before, to fee them at that diftance ? 
Think we that the quails, for inftance, could fee 
quite crofs the Mediterranean-Sea? and yet it is 


clear they fly out of Italy into Africa, lighting » 


many times on fhips in the midft of the fea, to 
re(t themfelves when tired and fpent with flying. 
That they fhould thus fhift places, is very conve- 
nient for them, and accordingly we fee they do it; 
which feems to be impoffible they fhould, unlefs them- 
felves were endued with reafon, or directed and acted 
by a fuperior intelligent caufe. TP oyeare . 

The like may be faid of the migration of diverfe 
forts of fithes ; as for example; the falmon, which 
from the fea yearly afcends up a river fometimes 
400 or 500 miles, only to calt their fpawn, and 
fecure it in banks of find, for the prefervation 
of it till the young be hatched or excluded, “and 
then rcturn to fea again. How thefe creatures, 
when they have been wandring along time in the 
wide ocean, fhould again find out and repair to 
the mouths of the fame rivers, feems to me very 
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firange and hardly accountable, without recourfe 
to initinét, and the direction of a fuperior caute. 
That birds, feeing they have no teeth for the 
mattication and preparation of their food, thould, 
for the more convenient comminution of it in their 
ftomachs or gizzards, {wallow down little pebble- 
fiones or other hard bodies ; and, becaufe all are 
not fit or proper for that ufe, fhould firit try them 
in their bills, to feel whether they be rough or an- 
gular, for their turns, which, if they find them not 
to be, they reject them; when thefe, by the work- 
ing of their itomach, are worn fmooth, or too {mall 
for their ufe, they void them by fiege, and pick 
up others. That thefe are of great ufe'to them for 
the grinding of their meat, there is no doubt. And 
‘J-have obferved in birds that have been kept up in 
houies, where they could get no pebbles, the very 
yolks of their eggs have changed colour, and be- 
come a great deal paler than theirs who. have their 
liberty to go abroad. on 
 Betides, f have obferved in many birds, the gul- 
let, before its emtrance into the gizzard, to be 
much dilated, and thick fet, ‘or as it were granulated, 
with a multitude of glandules, each whereof was 
provided with its excretory veffel, out of which, 
by an eafy preffure, you might {queeze a juice or 
pap, which ferved for the fame uie which the fae 
liva doth in quadrupeds, that is, tor the macerate 
ing and diffolution’ of the meat into a chyles 
for. that the faliva, notwithitanding its infipidnefs, 
ath a notable virtue of macerating and diffol ving 
bodies, appears by the effects it hath in killing of 
‘quickfilver, fermenting of dough like leaven or 
~ yealt, taking away warts, and curing other cu- 
taneous diltempers; fometimes exulcerating the 
jaws, and rotting the teeth. ee 
Give mé leave to add one particular more con- 
cerning birds, which fome. may perchance think toe 


? 
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homely and indecent ta be mentioned in fuch a difs 
courfe as this.; yet beraufe it 1s nor below the pro- 
vidence of nature, and defigned for cleanlinefs, 
and fome great nren have thought it worth the ob- 
ferving, I need not be afhamed to take notice of it; 
that is, that in young birds that are fed in the neft, 
the excrement that is voided at one time is fo 
vifcid, that it hangs together in a great lump,: as 
if it were inclofed in a film, fo that it may eafily 
be taken up and carried away by the old bird in 
her bill:. befides, by a ftrange inftin&, the young 
bird elevates her hinder parts fo bigh, for the moft 
part, that the feldom fails to catt what comes from 
her clear over the fide of the nett. So we fee here 
#s a double provifion made to keep the neft clean, 
which, if it were defiled with ordure, the young 
ones muft neceflarily be utterly marred and ruined. 

- 7, The bee, a creature of the loweit forms of 
animals, fo that no man can fufpect it to have any 


confiderable meafure of underftanding, or to have _ 


knowledge of, much lefs to aim at, any end; yet 
tnakes her combs and: cells with that geometrical 
accuracy, that fhe muft needs be acted by an in- 


ftinct implanted in her by the wife Author of nas — 


ture; for, firtt, She plants them in a perpendicular 
pofture, and fo clofe together, as with conveniency 
they may, beginning at the top, and working 
downwards, that fo no room may be loft in 
the hive, and that fhe may have eafy accefs to 
all the combs and cells. Befides, the combs bee 
ing wrought double, that is, with cells on each 
fide, a common bottom, or partition-wall, co 

not in any other fite have fo conveniently, i one 
received or contained the honey; then fhe makes 
the particular cells moft geometrically and artifi- 
cially, as the famous mathematician Pappus de- 
monftrates in the preface to his third book of Ma- 
thematical Gollecicns. Firft of all, (faith he, fpeake 
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ing of the ¢ells) it is convenient that they be of 
- fuch figures as may cohere one to another, and 
have ¢ommon fides, elfe there would be empty. 
fpaces left between them, to no ufe, but to the 
weakening and {poiling of the work, if any thing 
fhould get in there 3 and, therefore, though a round 
figure be moft capacious for the honey, and moft 
‘convenient for the bee to creep into, yet did the 
mot make choice of that, becaufe then there mutt 
have beentriangulor fpaces left void. Now, there 
are only three rectilineous and ordinate figures, | 
which can ferve to this purpofe; and inordinate, 
or unlike ones, muft have been not only lefs elegant 
-and beautiful, but unequal. [Ordinate figures, are 
_.fuch as have all their fides and all their angles e- 
qual.) The three ordinate figures are, triangles, 
-fquares, and hexagons; for the fpace about any 
point may be filled up either by fix equilateral tni- 
angles, or four fquares, or three hexagons 3 where- 
_as three pentagons are too little, and three hepta- 
-gons too much, Of thefe three, the bee makes ufe 
_-of the hexagon, both becaufe it is more capacious 
than either of the other, provided they be of equal 
-compats, and fo equal matter fpent in the con- 
ftruction of each. And, Secondly, Becaufe it is 
- moft commodious for the bee to creep into. And 
“Laftly, Becaufe in the other figures more angles 
sand fides muft have met together at the fame 
“point, and fo the work could not have been fo 
-firm and ftrong. Moreover, the combs’ being 
double; the cells on each fide the partition are fo 
ordered, that’the angles on one fide infift upon the 
centres of the bottoms’ of the cells on the other 
“fide, and not angle upon or again{t angle ; which 
alfo muft needs contribute to the ftrength and 
--firmnefs of the work: thefe cells fhe fills ~with 
honey for her ‘winter provifion, and curioufly. 
_clofés them up with covers of ‘wax, that keep the 
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included. liquor from fpilling, and from external 
injuries, as Mr Boyle truly obferves, Treati/e of final 
caufes, p. 169. Another fort of bee, I have obferved, 
‘may be called the tree-bee, whofe induftry is a 
mirable in making provifion for her young: Firft, 
She digs round vaults or burrows [Guniculos} in a 
rotten or decayed tree, of a great length; in them 
fhe builds or forms her cylindrical netis or cafes, 
refembling cartriges, Or a very narrow thimble, 
only in proportion longer, of pieces of rofe, or 
other leaves, which fhe fhears off with her mouth, 
and plaits and joins clofe together by fome glutinous 
fubftance; thefe cafes fhe “fills with a red pap, of 
a thinner confiftency than an electuary, of no 
pleafant tafte, which where the gathers I know not : 
and, which is moft remarkable, fhe forms- thefe 
cafes, and ftores them with this. provifion before 
fhe hath any young one hatched, or fo much as an 
egg laid: for on the top of the pap fhe lays one 
egg, and then clofes up the vefiel with a cover of 
leaves. The inclofed egg foon becomes an eula, or 
maggot, which feeding upon the pap till»it comes 
to its full growth, changes to a nympha, and after 
comes out a bee. Another infect noted for her feem- 
ing prudence, in making provilion for the winter, 
‘propofed by Solomon for our imitation, is the ant, 
which (as all naturalifis agree) hoards up grains of 
corn againft the winter for her fuftenance, and is 
reported by fome to * bite off the germen of them, 
left they fhould fprout by the moifture of the earth ; 
which I look upon as a mere fiction: neither fhould 
‘I be forward to credit the former relation, were it 
‘not for the authority of the fcriptnre, becaufe I 
could never obferve any fuch ftoring of grain by our 
country ants. 

Yet there is a quadruped taken notice of even by 
the vulgar, for laying up in ftore provifion for the 
* Plin, Ll. 11. 30. 
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_winter ) that is, the fquirrel, whofe hoards of nuts 
“are frequently found, and pillaged by them. © : 

The beaver is by credible perfons, eye-witnefles, 
affirmed to build him houfes for fhelter and fecuri- 
‘ty in winter-time. See Mr Boyle of Anal cau/es. p. 

i = stool | : 

MB fides thefe I have mentioned, an hundred others 
_ may be found in books relating efpecially to phyfick: 

_as, that dogs when they are fick, fhould vomit them= 

felves by eating grafs; that fwine fhould refufe 

meat as foon as they feel themfelves ill, and fo re- 
cover by abftinence; that the bird Ibis fhould teach 

men the way of admidiftring clyfters, Plin. lib. 8. 
“cap 27. the wild goats of Dictamnus, for drawing 

out of darts and healing wounds; the fwallow, the 

ufe of celandine for repairing the fight, &¢ ibid. Of 

the truth of which, becatufe I am not fully fatisfied, I 

fhall make no inference from them. se 

Thirdly, I fhall remark the care that is taken 

for the prefervation of the weak. and fuch as are 

expofed to the injuries, and preventing the increafe 

of fuch as are noifome and hurtful: for as it is a 

demon ftration of the divine power and magnificence 

to create fiich variety of animals, not only great, 
but fmall, not only ftrong and couragious; but alfo 
weak and timorous; fo is it no lefs argument of 
his wifdom to give to thefe means, and the power 
and kill of ufing them, to preferve themfelves 
from the violence and injuries of thofe. . That of | 
the weak, fome fhould dig vaults and holes in the 
earth, as rabbets, to fecure themfelves and their 
“young; others fhould be armed with hard fhells ; 
others with prickles; the reft that have no fuch ara 
amature, fhould be endued with great {wiftnefs ‘or 
pernicity ; and not only fo, but fome alfo have their 
eves ftanding fo prominent, as the hare, that they 
can fee as well behind as before them, that fo they 
may have their enemy always in theif tye;° and 
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fong, hollow, moveable ears, to receive and cons ) 
_ vey.the leaft found, or that which comes from far, 
that they be not fuddenly furprifed or taken (as 
they. fay), napping. Moreover, it is remarkable, 
that in this animal, and in the rabbet, the mufcles 
of ‘the loins.and. hind legs are extraordinarily, large 
in proportion to the reft of the body, or thofe of 
‘other animals, as if made on purpofc for fwift= 
nefs, that they. may be able to efcape the tecth of 
fo. many enemies as continually purfue and chafe 
them. Add hereto the length of their hind legs, 
which is no {mall advantage to them, as is noted 
by dame Julan Barns, in an antient dialogue in 
verfe between. the huntfman, and his man: the 
man there afks his mafter, what is the reafon, why 
the hare when. fhe is near fpent makes up a hill? 
The mafter anfwers, that nature hath made the hind- — 
er-legs of the hare longer than the fore-legs; by 
which means the climbs the hill with much more , 
- eafe than the dogs, whofe. legs are of equal length, 
and fo leaves the dogs behind her, and many — 
times ef{capes away clear, and faves her life. ‘This 
lat obfervation, I muft confefs my felf to have 
borrowed out of the papers of my honoured friend 
Mr John Aubrey, which he was pleated to give me 
a fight of. 

] might here add much concerning the wiles 
and rufes, which thefe timid creatures make ufe of 
to fave themfelves, and efcape their perfecutors, 
bur that I am fomewhat diffident of the truth of 
~ghofe.ftories and relations. I fhall. only aver what 
myfelf have fometimes obferved of a duck, when 
clofely purfued by a water-dog; fhe not only dives 
to fave herfelf, which yet fhe never does but when 
driven to an exigent, and juft ready, to be caught, 
becaufe it is painful and difficult to her) but when 
fhe comes up again, brings not her whole body 
above water, but only her bill, and part of her 
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head, holding the reft underneath, that {6 the dog, 
who the mean time turns round and looks about 
him, may not efpy her, ‘til the have ‘recovered 
breath. 

As for fheep, which have no natural weapons 
‘or means to defend or fecure themfelves, neither 
heels to run, nor claws to dig; they are delivered 
“into the hand, and committed to the care and 

‘tuition of man; and ferving him for divers ules, 

are nourifhed and protected by him ; and fo enjoys 

‘ing their beings for a time, by this means prop2- 
‘gate and continue their fpecies: fo that there are 
‘none deftitute of fome means to preferve them- 
elves, and their kind; and. thefe means fo eftec- 
tual, that notwithftanding all the endeavours and 
contrivances of man and bealt to deitroy them, there 
-is not to this day one {pecies loft of fuch as ate.men- 
‘tioned in hittories, and confequently aad undoubted- 
“dy neither of fuch as were at firft created. 
Then for birds of prey, and rapacious animals, 
Gt is remarkable what Ariftotle obierves, that they 
are all folitary, and go not in flocks, Pa«powxey 
udev ayeruin, no birds of prey are gregarious. Again, 
that fuch creatures do not greatly multiply, to 
yaupovuyav edryorone WAYTH. ‘They for the molt ‘part 
breeding and bringing forth buat one, or two, ‘or 
at leaft, a few young ones, at once: whereas they 
that are feeble and timorous are generally multi- 
parous ; or, if they bring forth but a few at once, 
as pigeons, they compenfate that by their often 
breeding, viz. every month but two throughout 
the year; by this means providing for the conti« 
nuation of their kind. but for the fecurity of thele 
rapacious birds, it is worthy the noting, that be-« 
caufe a prey is not always ready, but perhaps they 
may fail of one fome days, nature hath made them 
patient of a long inediay and befides, when they 
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light upon one, they gorge themfelves fo therewith, 
as to fuffice for their nourifhment for a confider- 
able time. sion 

Fourthly, I fhall note the exact fitnefs of the parts 
of the bodies of animals to every one’s nature and 
manner of living. A notable inftance of which we 
have in the fwine, a creature well known, and 
therefore what I fhall obferve of it is obvious to 
every man. His proper and natural food being 
chicfly the roots of plants, he is provided with a long 
and ftrong {nout; long, that he might thruft it to 
a fufficient depth into the ground, without offence 
to his eyes; ftrong and conveniently formed for 
the rooting and turning up the ground. And 
befides, he is endued with a notable fagacity of fcent, 
for the finding out fuch roots as are fit for his food. 
Hence in Italy, the ufual method, for finding and 
gathering of trufles, or fubterraneous mufhromes, 
called by the Italians tartufali, and in Latin 
tubera terrae) is, by tying acord to the hind-leg 
of a pig, and driving him before them into fuch. 
. paftures, as ufually produce that kind of mufhrome, 
and obferving where he ftops and begins to root, 
and there digging, they are fure to find a trufle; 
which when they have taken up, they drive away 
the pig to fearch for more. So I have myfelf ob- 
ferved, that in pafiures where there are carth-nuts 
to be found up and down in feveral patches, though 
the roots he deep in the ground, and the ftalks be 
dead long before and quite gone, the fwine will by 
their {cent eafily find them out, and root only in 
thofe places where they grow. 

This rooting of the hog in the earth, calls to — 
mind another inftance of like nature, that is the 
Poipeffe, which, as his Englifh name Porpeffe, 7. e. 
* Pore pefce, imports, refembles the hog, both in 
the ftrength of his fnout, and _alfo in the manner of 
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getting his food by rooting; for we found the fto- 
mach of one we diffected, full of fand-e eels, or 
launces, which for the mott part lie deep in the 
fand, and cannot be gotten but by rooting or digging 
there. -We have feen the country people in Corn- 
wall, when the tide was out, to fetch them out of the 
fand, with iron-hooks thruft down under them, made 


for that purpofe. 


Furthermore, that very action for which the 
fwine is abominated, and looked upon as an unclean 


and impure creature, namely, wallowing in the 
mire, is defigned te nature for a very good end 
and ufe, viz. not only to cool his body, (for the 


fair water would have done that as well, nay, bet- 


ter, for commonly the.mud and mire a fummer- 
time is warm;) but alfo to fuffocate and deftroy 
lice, fleas, and other noifome and importunate in- 
fects, that are troublefome and noxious to him. 
For the fame reafon do all the poultry- kind and 
divers other birds, bafk themfelves in the duft in 
fummer time and hot weather, as 1s obvious to oo 


one to obferve. 


2. A fecond and no lefs remarkable iaftance: I fhall 


‘produce, out of Dr More’s sntidote ayainft atheifm, — 


lib. 2. cap. io in a poor and contemptible quadru- 
ped, the mole. 

+ Fieft -of all, (faith he) Her dwelling being under 
ground, where nothing is to be feen, nature hath 
fo obfcurely fitted her with eyes, that naturalifts . 
can fcarcely agree, whether fhe hath any fight at 


-allor no. [In our obfervation, moles have per- 


fect eyes, and holes for them through the fkin, 
fo that they are outwardly to be feen by. any that 
hall diligently fearch for them ; though indeed they 
are exceeding fmall, not much bigger than a great 
pin’s-head.] But for ainends, what fhe is capable. 
of for her defence and warning of danger, fhe has 
yery eminently conferred upon her; for the is 
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very quick of,hearing: [doubtlefs her fubterrancous 
vaults are like trunks to convey any found a great 
way.} And then her fhort tail and fhort legs, 
but broad fore-feet armed with fharp claws, we 
fee by the event to what purpofe they are, fhe fo 
{wiftly working herfelf under ground, and making 
her way fo fa{t in the earth, as they that behold it 
cannot but admire it. Her legs therefore are fhort, 
that fhe need dig no more than will ferve the mere 
thicknefs of her body: and her fore-feet are 
broad, that fhe may fcoup away much earth ata 
time; and fhe has little or no tail, becaufe fhe 
courfes it not on the ground like arat or moufe, 
but lives under the earth, and is fain to dig herfelf 
a dwelling there; and fhe making her way through 
fo thick an element, which will not eafily yield as 


the water and air do, it had been dangerous to draw | 


fo long atrain behind her; for her enemy might 
fall upon her rear, and. fetch her out before fhe had 
erfeGted. and got full poffeflion of her works: 
which being fo, what more palpable argument of 
providence than fhe? 
_ Another inftance in quadrupeds might be the 
tamandua, or ant-bear, deferibed by Marcgrave 
‘and Pifo, who faith of them, that they are night- 
walkers, and feck their food by night. Being 


kept tame, they are fed with flefh, but it muft be 


minced fmall, becaufe they have not only a flender 
‘and fharp head and fnout, but alfo a narrow and 


toothlefs mouth; their tongue is like a great. Iute- . 


firing, (as big as a goofe-quill) round, and in the 
greater kind (for there are two fpecies) more than 
two foot long, and therefore lies doubled in a chan- 


nel between the lower garts of the checks. ‘This 


when hungry they. thruit forth, being well moiften- 


ae. * 


ed, and lay upon the trunk of trees, and when it is 


covered with ants, fuddenly draw it back into. 


‘their mouths; if the ants lie fo deep, that they can-— 


’ 
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not come at them, they dig up the earth with their 
_ long and itrong claws, wherewith for that purpofe 
‘their fore-feet are’ armed So we fee how. then 
parts are fitted for this kind of diét, and no other ; 
for the catching of it, and for the eating of it, it re= 
quiring. no comminution by the teeth, as appears. 
alfo in the chamaelion, which is another quadru- 
ped that imitates the tamandua in this property of ,, 
darting out the tongue to a great length, with 
wonderful celerity; and for the fame purpofe too, 
of catching of infects : 
Befides thefe quadrupeds, there are a whole ge 
nus of birds, ‘called pici marcii, or wood-peckers, 
that in like manner have a tongue which they can 
- fhoot forth to a very great length, ending in a tharp 
tiff bony rib, dented on each fide; and at pleafure 
thruft it deep into the holes, clefts, and crannies 
of trées, to ftab and draw out coffi, or any other 
infects lurking there, as alfo into ant-hills, to ftrike 
and fetch out the ants and their eggs. Moreover, 
they have fhort, but very me legs, and their 
toes ftand two forewards, two yackwards, which » 
difpofition (as Aldrovandus well notes) nature, or. 
rather the wifdom of the Creator, hath granted to. , 
wood-peckers, becaufe it is very convenient for the 
climbing of trees, to which alfo conduces the ftiffs 
nefs of the feathers of their tails, and their bending 
downward, whereby they are fitted to ferve as a 
prop for them to jean upon, and bear up their bo- 
“dies. As for the chamaelion, he imitates the wood~ 
fpite, not only in the make, motion, and ufe of his. 
tongue for firiking. ants, flies, and other. infects 5 
but alfo in the fite of his toes, whereby he: 1s. 
- wonderfully qualified to run upon trees, which. 
he does with that fwiftnefs, that one would think 
he flew, whereas upon the ground he walks very. 
clunifily and ridiculoufly, A_ full defcription of 
the outward and inward parts of this animal, may 
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be feen at the end of Penarolus’ Obfervat. It is 
to be noted, that the chamaclion, though he hath 
teeth, ufes them not for chewing his prey, but fwal= 
‘lows it immediately. | | 
I fhall add two inftances more in birds, and 
thofe are: | 
1. The fwallow, whofe proper food is {mall 


¥ 


beetles, and other infects flying about in the air; 


as we have found by diflecting the ftomachs both 
of old ones and neftlings: which is wonderful- 
ly fitted for the catching of thefe animalcules; for 
fhe hath long wings, and a forked tail, and fmall 
feet, whereby fhe is, as it were, madé for fwift 
flight, and enabled to continue long upon thé 
wing, and to turn nimbly in the air: and fhe 
hath alfo an extraordinary wide mouth, fo that it ig 
very hard for any infect, that comes in her way, 
to efcape her. It is thought to be a fign of rain, 
when this bird flies low near to the ground; in 
which there may be fome truth; becaufe the ine 
fects which fhe hunts may at fuch times, when the 
fuperior air is charged with vapours, have a fenfé 
of it, and defcend near the earth. Hence, when 
there are no more infeéts in the air, as if winter= 
time, thofe birds do either abfcond, or betake them- 
felves into hot cottntries. eG 
2. The colymbi, or duckers, or loons, whofe bo« 
dies are admirably fitted and conformed for div- 
ing under water, being covered with a very thick 
plumage, and the fuperficies of their feathers fo 


{mooth and flippery, that the water cannot pene= 
trate or moiften them; whereby their bodies are_ 


defended from the cold, the water being kept at 
a diftance, and fo poifed, that by a light impulfe 
they may eafily afcend in it. Then their feet are 
fituate in the hindermoft part of their body, where- 
by they are enabled, fhooting their feet backwards, 


and ftriking the water upwards, to plunge them-_ 
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felves down into it with great facility, and likewife, 
to move forewards therein. Then their legs are 
“made flate and broad, and their feet cloven into 
toes with appendant membranes on each fide, by 
which configuration they eafily cut the water, 
and aré drawn forward, and fo take their ftroke 
backwards; and befides, [ conceive, that by means 
of this figure, their feet being moved to the: right 
and left hand, ferve them as a rudder to enable 
them to turn under water: for fome conceive 
that they fwim eatier under water than they do a- 
-bove it. How they raife themfelves up again, whe» 
ther their bodies emerge of themfelves by their light 
nefs, or whether by ftriking againft the bottom, 
-in manner ofa leap, or by fome peculiar motion of 
their legs, I cannot determine. ‘That they dive to 
the bottom is clear; for that in the ftomachs both 
_ of the greater and leffer: kinds we found grafs and 
other weeds, and in the lefler kind nothing elfes 
though both prey upon fifh. Their bills are made 
ftraight and {harp for the ealier cutting of the 
water, and ftriking their prey. Could we fee the 
motions of their legs and feet in the water, then 
we fhould better comprehend how they afcend, 
defcend, and move to and fro; and difcern how 
wifely and artificially their members are formed and 
adapted to thofe ufes. . 
Il. In birds, all the members are moft exactly 
fitted for the ufe of flying. Firft, The mufcles 
which ferve to move the wings, are the greateft 
and ftrongeft, becaufe much force is required to the | 
agitation of them; the underfide of them is alfo 
made concave, and the upper convex, that they 
_ may be eafily lifted up, and more ftrongly beat the 
air, which by this means doth more refift the de 
fcent of their body downward. Then the trunk 
of their body doth poy refemble the hull of a 
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fhip; thé Head, the prow, which is for the 


Molt part {mall, that it may the more eafily cut _ 


the air, atid make way for their bodies; the train 
ferves t6 fteer, govern, and direct their flights 
and howéver it may be held evect in their ‘ftanding, 
Oi walking, yet is dircéted to tie almoft in the fame 
plain with their backs or rather a Kittle inclining, 
when they fly. That the train ferves to fiecr and 


direét their flight, and turn their bodies tke the — 


fudder of a fhip, is evident in the kite, who, by 
@ light turning of his train, moves his body which 
way he pleafes, Idem videntur artam gubernandé 
docuiffe caudae flexibus, in coelo monfirante natura 
quad opus effet in profundo, Plin. lib 10. ¢. 10. “ Chey 
““ feem to have taught men the art of fteering a 
. thip, by the flexures of their tails, nature fhewing 


¢ in the air what was needful to be done in the deep.” — 
And it is notable that Ariftotle truly obferves, that 


whole-footed birds, and thofe that kave long legs, 
have for the moft part, fhort tails; and therefore 
whilft they fly, do not, as others, draw them up to 
their bellies, but ftretch them at length backwards 
that they may ferve to fteer and guide them inftead 
ef tails. Neither doth the tail ferve only to direc 
and govern the flight, but alfo parly to fupport 


the body, and keep it even; wherefore, when ~ 


fpread, it lies parallel to the horizon, and ftands 
not perpendicularly to it, as fifhes do. Hence birds 


that have no tails, as fome forts of colymbi, or duck- , 


ers, fly very inconveniently with their bodies almoft 
erect... . 
To this 1 fhall add farther, that the bodies of 


birds are {mall in comparifon of quadrupeds, that — 


they may more eafily be fupported in the air durmg 
their flight; which is a great argument of wifdom 


and defign: elfe why fhould we not fee {pecies 


of pegafi, or flying horfes, of griffins, of har- 
pics, and an hundred more, which might make a 
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fhift to live well enough, notwithftanding they 
- could make no ufe of their wings : befides, their bo- 
dies are not only fmall, but of a broad figure, that 
. the air may more refift their defcents: they are al~ 
fo hollow and light; nay, their very bones are light: 
for though thofe of the legs and wings are folid 
and firm, yet have they ample cavities, by which 
means they become more rigid and tiff; it being 
demonfirable, that a hollow body is more Riff and 
snflexible than a folid one of equal fubitance and 
matter. hen the feathers alfo are very light, yet 
their fhafts hard and ftiff, as being ewber empty, 
or filled with a light and fpungy f{ubftance, and 
their webs. are not made of continued membranes 5 
for then, had a rupture by any accident been made 
in them, it could not have been confolidated; bue 
two feries of numerous pumulae, or contiguous fi- 
laments, furnithed all along with hooks on each 
fide, whereby catching hold on one another, they 
ftick faft together 5 fo that when they are rufiled, or 
difcompoted, the” bird. with her bill can eafily preen 
them, and reduce them to their due pofition again. 
And for their former cohaefion, the wife and boun- 
tiful Author of nature hath provided and placed on 
the rump two glandules, having their excretory 
veflels, round which grow feathers in form of a 
pencil, to which the bird turning her head, catches 
hold upon them with her bill, and a little compref- 
- fing the glandules, fqueezes out and brings away 
therewith an oily pap, or liniment, molt fit and 
proper for the inunétion of the feathers, and caus 
fing their little filaments more firongly to cohere. 
And. is not this ftrange and admirable. and ar umen-= 
tative of providence, that there {hould be juch an 
‘unguent, or pap, prepared 5 fuch an open vellel to 


excern it into, to receive and retain Jti3.,that he 


-~ bird fhould know where it is fituate, and ,\how and. 


* 


to what,purpofes to ule it? And becaule the bird is 
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to live many years, and the feathers in time-would, 
-and muft neceflarily be worn and {fhattered, na- 
ture hath made provifion for the cafting and re~ 
newing of them yearly. Moreover, thofe large 
bladders or membranes, extending to the bottoms 
of the bellies of birds, into which the breath is re- 
ceived, conduce much to the alleviating of the bo- 
dy, a facilitating the flight: for ‘thé air re. 
ceived into thefe bladders, is by the heat of the 
body extended into twice, or thrice, the dimen- 
fions of the external, and fo muft needs add a 
lightnefs to the body. And the bird when fhe 
would defcend, may either comprefs this air by 
the mufcles of the abdomen, or expire as much of 
it as may enable her to defcend fwifter, or flower, 
as fhe pleafes. I might add the ufe of the feathers 
in cherithing and keeping the body warm; which, 
the creature being of fmall bulk, muft needs ftand 
in great {tead againft the rigour Gf thie cold: And 
for this iton we fee, that water- fowls, which 
were to f{wim, and fit long upon the cold water, 
have their feathers very thick fet upon their breafts 
and bellies, and befides a plentiful down theré 
growing, to fence againit the cold of the water, 
and to keep off its immediate contact 

That the tails of all birds in general do not con- 
duce to their turning to the right and lett, accord- 
ing to the common opinion, but rather tor their 
afcent and defcent, fome modern philo: ophers have 
obferved and proved by experiment; for that if 
you pluck off. for inttance, a pigeon’s tail, the will 
neverthelefs, with equal facility, turn to and fro: 
which upon. fecond’ thought, and further confi- 
deration, I grant to be truce, in birds whofe tails 
are pointed, and end: inaright line; but in thofe 
that have forked tails, Autopfy convimceth us that 
it hath this uic, ard therefore they pronounce 
too boldly of all ia general. For it is sianifett 
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to fight, that the forked-tail kite, by turning her 
train fideways, elevating one horn, and deprefling the 
other. turns her whole body. And doubtlefs, the tail 
hath the fame ufe in fwallows, whoemake the moft 
fadden’ turns in the air of any birds, and have all of 
~ them forked tails. 


IJ. As for fithes; their bodies are long and flen= 
der, or elfe thin, tor. the moft part, for their more 
eaty fwimming, and dividing the water. The 
wind-bladder, wherewith mott of them are furnifh- 
‘ed, ferves to poile their bodies, and keep them c= 
quiponderant to the water, which elfe would fink 
to the bottom, and lie groveling there, as hath, by 
breaking the bladder, been experimentally “found, 
By the contraction and dilation of this bladder, they 
are able to raife or fink themfelves at pleafure, and, 
‘continue in what depth of water they lit. The 
fins, made of griftly fpokes, or rays, connected by 
‘membranes fo that they may, be contracted, or ex= 
tended like womens fans, and furnithed - with 
-mutcles for motion, ferve party for progreflion, 
but chiefly to hold the body upright; which ap~ 
pears in that when they are cut off it wavers to 
and fro, and fo foon as the fith dies, the belly turns 
upwards. Lhe great ftrength by which fithes dart 
themfelves forward with incredible celerity, like 
an arrow ou: of a bow, lies in their tails; their’ 
fins, mean time, left they {hould retord their mo- 
tion, being held clofe to their bodies. And theres 
fore almoft the whole mufculous fleih of the body. 
is beftowed upon the tail and back, and ferves for 
the vibration of the tail, the heavinels and cor 
-pulency of the water requiring a great force to di~ 
pyide at. < | | 
in cetaceous fifhes, or, as the Latins call them 

- fea beatts*, the tail hatha different pofition trom what 
7 *Beiluae Maniggen. |. 07 
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it hath in all other fifhes; for whereas in thefe'it is — 
ercéted perpendicular to the horizon, inthem it lies 
parallel thereto, partly to fupp'y the ufe of the hin- | 
der pair of fins which thefe creatures lack, and : 
partly to raife and deprefs the body at pleafure, For — 
it being neceflary that thefe fifhes fhculd frequent=— 
ly afcend to the top of the water to breathe, or 
take in and let out the air, it was fitting and conveni-— 
ent that they fhould be provided with an organ to 
facilitate their afcent and defcent, as they had o¢c- 
cafion, And as for the turning of their bodies in — 
the water, they muft perform that as birds do, by 
the motion of one of their fins, while the other is 
quiefcent. It is no lefs remarkable in them, that | 
their whole body is encompafied round with a co- 
pious fat, which our fithermen call the blubber, 
of a great thicknefs ; which ferves partly to poife 
their bodies, and render them equiponderant to the 
“water; partly to keep off the water at fome difs_ 
tance from the blood, the immediate contact 
‘whereof would be apt to chill it; and _ partly 
alfo for the fame ufe that cloathes ferve us, to keep 
the fifth warm, by reflecting the hot fteams of the 
‘pody, and fo redoubling the heat; as we have 
“before noted. For we fee, by experience, that fat 
‘bodies are nothing near fo fenfible of the impref-_ 
fions of told as lean. And have obferved fat hogs — 
‘to have lain abroad in the open air upon the cold 
ground in winter nights ; whereas the lean ones have — 
“been glad to creep into their cotes, and lie upon heaps 
to keep themfelves warm. 

| might here take notice of thofe amphibious — 
creatures, which we may call acquatick quadrupeds ~ 
(though ome of them there is that hath but two 
sect, jig’. -qite manati, or fea-cow) the beavery~ 
‘the otter, the phoca, or fea calf, the water rat 
and the frog, the toes of whofe feet are joined 
by membranes, as in water fowls, for {wimming, © 


€ 
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and who have very {mall ears, and ear-holes, as the 
cetaceous fifhes have, for hearing in the water. 

To this head belongs the adapting of the parts 
that minifter to generation in the fexes one to an- 
ether; and in creatures that nourifh their young 
‘with milk, the nipples of the breaft to the mouth 
and organs of fuction 5 which he muft needs be wil- 
fully blind and void of fenfe, that either difcerns 
not, or denies to be. intended and made one for the 
other. That the nipples fhould be made {pungys 
and with fuch perforations, as to admit paflage to 
‘the milk when drawn, otherwife to retain it; an 
the tecth of the young either not fprung, or fo 
foft and tender, as not to hurt the nipples of the 
dam, are effects and arguments of providence and 
defign. 

- Amore full defcription of the breafts and nip- 
ples I meet with. in 2 book of that ingenious ana- 
tomift and phyfician, Antonius Nuck, entitled, 
Adenographia Curisfa, cap 2 He makes the breafts 
to be nothing but glandules of that fort they call 
conglomeratae, made up of an infinite number of 
Vitle knots. or kernels, each whereof has its ex- 
cretory veflel, or lactiferous duct; three, or four, 
or five of thefe prefently meet, and join into one 
{mall trunk, in like manner do the adjacent glan- 
dules meet and unite: feveral of thefe lefier wunksy, 
‘or branches, concurring, make up an excretory 
veflel of a notable bigneds, like to that of the pan- 
creas, but not fo long, yet fufficiently large, to re- 
ceive and retaina good quantity of milk; which 
before it enters the nipple; 1s again contracted, and 
“ftraitencd to that degree, that it will fcarce admit a 
{mall brittle. Who now can be fo impudent as to 
deny, that all this was contrived and defigned pure 
pofely to retain the milk, that it fhould not flow 
‘out of itfelf, but eafily be drawn out by preflure and 
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fuction ; or to affirm that this fell out accidentally, — 
than which there could not have been a more inge= 
nious contrivance for the ufe to which it is employed, 
invented by the wit of man? ; 

To this head of the fitnefs of the parts of the . 
body to the creature’s nature, and manner of liv- 
ing, belongs that obfervation of Ariftotle, tv spvdov © 
born pty yxanrbovya cupnopaya mavra. 8 Such birds ag — 
6‘ have crooked beaks and talons, are all carni- 
** yvorous ;” and fo of quadrupeds, *xpx«podovras 
carnivora omnia. All that have ferrate teeth, are 
carnivorous. This obfervation holds true me, 
eerning all European birds; but I know not but — 
that parrots may be an exception of it. Yet it is 
remarkable, that fuch birds as are carnivorous have 
no gizzard, or mufculous, but a membranous ftos + 
mach; that kind of food needing no fuch grinding ~ 
‘or comminution as feeds do, but being torn to ftrings, 
or {mall flakes, by the beak, may be eafily concocted 
by a membranous ftomach. 

To the fitnefs of all the parts and members of 
animals to their refpective ufes, may alfo be refer 
red another obfervation of the fame Ariftotle, Mave 
ax Coa uprive exe medag S* All animals have even 
“* feet, not more on one fide than another ;” which, — 
if they had, would either hinder their walking, or — 
hang by, not only ufelefs, but aléo burtheniome. — 
For though a creature might make a limping fhift 
to hop, fuppofe with three feet, yet nothing fo_ 
conveniently or fteddily to walk, or run, or indeed 
to ftand: fo that. we fee nature hath made choice 
of what is moft fit, proper, and ufeful. They 
have alfo not only an even number of feet, an- 
{wering by pairs one to another, which is as well — 
decent as convenient, but thofe too of an equal 
length, | mean, the feveral pairs ; whereas, were 
thefe on one fide longer than they on the other, it 
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would have caufed an inconvenient halting or‘limp=_ - 
ing in their going. : : f : 
_. IT fhall mention but one more obfervation of Ari- 
ftotle, that is, Hrmev gov ovdev, “ There is no creature 
«‘ only volatile,” or no flying animal, but hath feet 
as well as wings, a power of walking or creeping 
upon the earth, becaufe there is no food, or at leaft 
not fufficient food, for them to be had always in 
‘the air 3 or if in hot countries we may fuppofe there 
is, the air being never without ftore of infects fly- 
~ Ing about in it, yet could fuch birds take no reft ; 
_ for, having no feet, they could not pearch upon 
trees; and if they fhould alight upon the ground, 
they could by no means raife themfelves any more, 
as we fee thofe birds which have but fhort feet, 
as the iwift and martinet, with difficulty do:: 
befides, they would want means of breeding, hav-~ 
ing no where to lay their eggs, to fit, hatch, or 
_ brood their young. As for the ftory of the Ma- 
nucodiata, or bird of Paradife, which in the former 
ages was gerierally received and accepted for true, 
even by the learned, it is now difcovered to be a 
fable, and rejected and exploded by all mén; thofe 
birds being well known to shave legs and feet as 
well as others, and thofe not fhort, {mall, or feeble 
ones, but fuiiciently great and ftrong, and armed 
with crooked talons, as being the members of birds 
of preys — | 
Jtis alfo very remarkable, that all flying infects 

fhould be covered with thelly fcales, like armour, 
partly to fecure them from external violence, from 
injuries by blows and preflures; partly to defen 

their tender mufcles from the heat of the fun beams, 
which would be apt to parch and dry them up, being 
of {mall bulk; partly alfo to reftrain the {pirits and to 
prevent their evaporation. © - To, gees 
_. I thall now-add another inftance of the wifdom 
ef nature, ox rather the God of nature,’ in adapta 
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ing the parts of the fame animal one to another, 
and that is, the proportioning the length of the neck 
to that of the legs. For feeing terreftrial) animals, 
as well birds as quadrupeds, are endued with legs, 
upon which they ftand, and wherewith they tran{- 
fer themfelves from place to place, to gather their — 
food, and for other conveniencies of life, and {fo 
the trunk of their body muft needs be elevated 
above the fuperficies. of the earth, fo that they 
could not conveniently either gather their food, 
or drink, if they wanted a neck; therefore nature 
hath not only furnifhed them therewith, but with 
fuch an one as is commenfurable to their legs, ex- — 
cept here the elephant, which hath indeed a fhort 
neck, for the exceflive weight of his head and 
teeth, which to a long neck would have been in- 
fupportable, but is provided with a trunk, where-_ 
with, as with a hand, he takes up his food and 
‘drink, and brings it to his mouth. I fay, the. 
necks of birds and quadrupeds are commenfurate 

to their legs, fo that they which have long legs, | 
have long necks, and they that have fhort legs, 
fhort ones, as is feen in the crocodile, and all li- 
zards; and thofe that have no legs, as they do not 
want necks, fo neither have they any, as fithes. 
This equality between the length of the legs and 
neck, is efpecially feen im beafts that feed con- 
ftantly upon grafs, whofe necks and legs are al- 
ways very near equal; very near, I fay, becaufe 
the neck muft neceflarily have fome advantage, 
in that it cannot hang perpendicularly down, but 
mutt incline a little: moreover, becaufe this fort 
of creatures mutt needs hold their heads down in an 
- §nclining pofture for a confiderable time together, 
which would be very laborious and painful for 
the mufcles, therefore on each fide the ridge of 
the vertebres of the neck, mature hath placed an 
emovvporis, Os nervous ligament, of a great thicks 
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mefs and ftrength, apt to ftretch, and fhrink again; 
as need requires, and void of fenfe, extending fro'm 
athe head (to which, and the next vertebres of the 
neck, it is faftened at that en‘) to the middle ver- 
tebres of the back, (to which it ts knit at the o- 
ther) to ailift them to fupport the head in that pof 
ture; which 47ovvpoms is taken notice of by the 
vulgar by the name of fixfax, or pack-wax, or 
white-leatlier. It is alfo very obfervable’ in fowls 
that wade in the water, which having long legs, 
~hhave alfo necks anfwerably long; only in thefe 
too there is an exception, exceeding worthy to 
He noted: for fome water-fowl, which are pals 
mipeds, or whole-footed, have very long necks, 
and yet but fhort legs, as fwans and geéfe, and 
fome Indian birds; wherein we may obferve the 
admirable providence ef nature. For fuch birds 
as were to fearch and gather their food, whether 
herbs or infeéts, in the bottom of pools and deep 
waters, have long necks for that purpofe, though 
their legs, as is moft convenient for fwimming, 
be but fhort: whereas there are no land-fowl to 
be feen with fhort legs, and tong necks, but all 
have their necks in length commenfurate to their 
legs. This inftance is the more confiderable, be= 
\eanfe the -atheifts ufual filam will net here help 
them out. For (fay they) there were many ani- 
mals of difproportionate parts, and ef abfurd and 
uncouth fhapes produced at firft, in the infancy 
of the world; but, becaufe they could not gather 
their food, to perform other fun@ions neceffi+y 
to maintain life, they foon perifhed, and were lott 
again. For thefe birds we fee can gather their food 
upon land conveniently enough, notwithftanding 
_the length of their nécks. For example; geefe graze 
‘upon commons, and can feed themfelves fat upon 
Jand; yet is there not one land-bird which hath itg 
neck thus difproportionate to its legs, nor one water 


‘ 
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one neither, but fuch as are deftined by nature in 
fuch a manner as we have mentioned to fearch and 
gather their food. For nature makes not a long 
neck to no purpofe. 

Laftly, Another argument of providence and 
counfel relating to animals, is, the various kinds of 
- voices the fame animal ufes on diverfe occafions, 
_and to different purpofes.. Hen-birds, for example, 
have a peculiar fort of voice when they would call 
the male; which is fo eminent in quails, that it is 
taken notice of by men, who by counterfeiting this 
voice with a quail-pipe, eafily draw the. cocks into 
their fnares. ‘The common hen, all the while fhe 
is broody, fits, and leads her chickens, ufes a voice 
which we call clocking; another fhe employs when 
fhe calls her chickens to partake of any food fhe 
hath found for them; upon hearing whereof, they 
{peedily run to her: another when upon fight of 
a bird of prey, or apprehenfion of any danger, fhe 
would fcare them, bidding them, as it were, to 
thift for themfelves, whereupon they fpeedily run 
away, and feek fhelter among bufhes, or in the 
thick grafs, or elfewhere difperfing themfelves far 
and wide. Thefe aétions do indeed neceflarily infer 
knowledge and intention of, and direction to the 
ends and ufes to which they ferve, not in birds 
themfelves, but in a fuperior agent, who hath ~ 
put an inftinct in them of ufing fuch a voice upon 
_ Fach an occafion ; and in the young, of doing that 
upon hearing of it, which by providence was in- 
tended. Other voices fhe hath when angry, when fhe 
hath laid an egg, when in pain, or great fear; all | 
fignificant; which may more eafily be accounted 
for, as being effects of the feveral paffions of anger, 
grief, fear, joy: which yet are all argumentative of 
providence, intending their feveral fignifications and 
ules. 

J} might alfo inftance in quadrupeds; fome of 


Part I. in the CREATION. . 14¥ 


which have as great a diverfity of voices as hens 


themfelves ; and all of them fignificant; for exams 
ple, that common domeftick animal the cat, as is ob- 
vious to every one to obferve, and therefore I thull 


not fpend time to mention particulars. 


Oljes. But againft the ufes of feveral bodies I 
have inftanced in, that refer to man, it may be ob 
jected, That thefe ufes were not defigned by nature 
in the formation of the things, but that the things 


were by the wit of man accommodated to thofe 


ufes. 
To which I anfwer, with Dr More, in the 4p- 


pendix to his Antidote againft Atheijm, That the 


feveral ufeful dependencies of this kind, (viz. of 
ftones, timber, and metals, for building of houfes — 


or fhips, the magnet for navigation, &c. Fire for > 


.melting of metals, and forging of inftruments for 


the purpofes mentioned) we only find, not make 
them. For whether we think of it or no, it 1s, 


‘for example, manifeft, that fuel is good to conti- 


*< 


nue fire, and fire to melt metals,-and metals ta 
make inftruments to build fhips and houfes, and 
fo on. Wherefore it being true, that there is 
fuch a fubordinate ufefulnefs in the things them- 
felves that are made to our band, it is but reafon 
in us.to impute it to fych a caufe as was aware of 
the ufefulnefs and ferviceablenefs of its own works. 
To which I fhall add, that fince we find materials 


fo fit to ferve ail the neceflitics and convenienciess 


and to excercife and employ the wit and induftry 


_ of an intelligent and ative being; and -fince there 
js fuch an one created that is endued with {kill and 
ability. to ufe them, and which by their help is 


enabled to rule over and fubdue all inferior creas 


sures, but without them had been left neceffitous, 


helplefs, and obnoxious to injuries above any o-. 


ther; and fiace the omnifcient Creator could not 


but know all the ufes to which they might and 
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would be employed by man; to them that acknow- 
ledge the being of a deity, it is little lefs than a 
demoniiration, that they were created intentionally, I 
do not fay- only, for thofe ufes, 

Methinks, by. all this provifion for the ufe and 
fervice of man, the Almighty interpretatively fpeaks 
to him in this manner: ** I have now placed thee 
in a fpacious and well furnifhed world; I have 
endued thee with an ability of underftanding what 
is beautiful and proportionable. and have made that 
which is {0 agreeable and delightful to thee; I 
have provided thee with materials whereon to ex- 
ercife and employ thy art and ftrength; I have 
given thee an excellent infrument, the hand, ac- 
commodated to make ufe of them all; I have dift 
tinguifhed the earth into hilis and vallies, and 
plains, and meadows, and woods; all thefe parts, 
capable of culture and improvement by thy indus 
firy ; ] have committed to thee for thy affiltance 
in thy labours of plowing, and carrying, and 
drawing, and travel, the laborious ox, the pa! 
tient afs, and the ftrong and ferviceable horfe 5 
I have created a multitude of feeds for thee to 
make choice out of them, of what is moft pleas: - 
fant to thy tafte, and of moft wholefome and 
plentiful nourifhment; I have. alfo made great. 
variety’ of trees, bearing fruit both for food 
and phyfic, thofe too capable of being meliora- 
ted and improved by tranfplantation, ftercorati- 
on, incifion, pruning, watering, and other arts 
and devices Till and manure thy fields, fow 
them with thy feeds; extirpate noxious and unprow 
fitable herbs; guard them from the invafion and 
{poil of beafts; clear and fence in thy meadows: 
and paftures; drefs and prune thy vines, and fo! 
rank and difpofe them as is moft fuitable to the cli« 
mate; plant thee orchards, with all forts of fruit- 
frees, in fuch order as may be moft beautiful to. 
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the eye, and moft comprehenfive of plants; Gar- 
dens for culinary herbs, and all kinds of falleting ; 
for delectable flowers, to gratify the eye with’ their 
agreeable colours and figures, and the fcent with 
their fragrant odours; for odoriferous and ever-_ 
green fhrubs and fuffrutices; for exotic and me- 
dicinal plants of all forts; and difpofe them in that 
comely order, as may be both pleafant to behold, 
and commodious of accefs. I have furnifhed thee 
with all materials for building, as ftone, and tims 
ber, and flate, and lime, and clay, and earth, 
whereof to make bricks and ‘tiles; deck and be« 
fpangle the country with houfes and villages con- 
venient for thy habitation, provided with out- 
houfes and ftables for the harbouring and fhelter 
of thy cattle, with barns and granarics for the re- 
ception, and cuftody, and ftoring up thy corn 
and fruits. I have made thee a fociable creature, 
Zoov moat for the improvement of thy under= 
fianding by conference, and communication of 
obfervations and experiments; for mutual help, 
and affiftance, and defence; build thee large 
towns and cities, with ftraight and well paved 
ftreets, and elegant rows of houfes, adorned with 
magnificent temples for my honour and worthip, 
with beautiful palaces for thy princes and grandees 
with ftately halls for publick meetings of the ci 
tizens and their fevera! companies, and the fef- 
fions of the court of judicature; befices publick: 
porticos and aqueducts. I have implanted in thy 
nature a defire of feeing ftrange and foreign, and 
finding out, unknown countries, for the improve- 
ment and advance of thy knowledge in geogra- 
phy, by obferving the bays, and creeks, and ha- 
-vens, and promontorics, the out-lets of rivers: 
the fituation of the maritime towns and cities, 
the longitude and latitude, &c. of thefe - places: 


In politicks, by noting their government, their 
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manners, laws and cuftoms, their diet and me- 
dicines, their trade and manufaétures, their hou- 
fes and buildings, their exercifes and fports, &c. 
In phyfiology, or natural hiftory, by~ fearching 
out their natural rarities, the produ¢tions both 
of land and water; what fpecies of animals, 
plants, and minerals, of fruits and drugs are to 
be found here, what commodities for bartering — 
and permutation, whereby thou maye(lt be enabled 
to make large additions to natural hiftory, to ads 
vance thofe other fciences, and to betiefit and en« 
rich thy country by increafe of its trade, and mera -_ 
chandize. 1 have given thee timber and iron to 
build the hulls of thips, tall trees for mafts, flax 
and hemp for fails, cables, and cordage, for rig- 
ging. I have armed thee with courage and hardi- — 
neis to attempt the feas, and traverfe the fpacious — 
plains of that liquid element. I> have affifted thee 
with a compafs, to direct thy courfe when thou 
fhalt be out of all ken of land, and have nothing in 
view but fky and water. Go thither for the purpofes 
before-mentioned, and bring home what may be ufe- 
ful and beneficial to thy country in general, or thy« 
felf in particular.” 

I perfuade myfelf, that the bountiful and gra- 
cious Author of man’s being and faculties, and all 
things ele, delights in the beauty of his creation, 
and is well pleafed with the induftry of man, in a- 
dorning the earth with beautiful cities and cattles; 
with pleafant villages and country-houfes; with 
regular gardens and orchards, and plantations of 
all forts of fhrubs, and herbs, and fruits, for 
meat, medicine, or moderate delight; with fhady 
woods and groves, and walks fet with rows of — 
elegant trees; with paflures cloathed with flocks, | 
and vallies covered with corn, and meadows burthen- 
ed with grafs and whatever elfe differenceth a 
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civil and well cultivated region, from a barren and 
defolate wildernefs. 


If a country thus planted and adorned, thus po= - 


lifhed and civilized, thus improved to the height 
by all manner of culture for the fupport and fuf- 
tenance, and convenient entertainment of innume- 
rable multitudes of people, be not to be preferred 
before a barbarous and inhofpitable Scythia, with- 
out houfes, without plantations, without corn-fields 
and vineyards, where the roving herds of the fa- 
vage and truculent inhabitants transfer themfelves 
from place to place in waggons, as they can find 
_ pafture and forage for their cattle,} and live upon 
milk, and flefh roafted in the fun, at the pomels of 
their faddles; or a rude and unpolifhed America, 
peopled with flothful and naked Indians, inftead of 
well-built houfes, living in pitiful huts and ca- 
bins, made of poles fet end-ways; then furely the 
brute beafis condition, and manner of living, to 
which, what we have mentioned doth nearly ap- 
proach, is to be efteemed better than man’s, and wit 
and reafon was in vain beftowed on him. — 

Laftly, | might draw an argument of the admi-« 
rable art and fkill of the Creator and compofer 
of them; frdm the incredible fmallnefs of fome of 
thofe natural and enlivened machines, the body of 
animals. ; : 

Any work of art of extraordinary finenefs and 
fubtlety, be it but afmall engine Gr movement, or 
“a curious carved or turned work of ivory or metals, 
fach as thofe cups turned of ivory by Ofwaldus 
Nerlinger of Suevia, mentioned by Joan. Faber, 
in his expofitions of Recchus his Mexican animals, 
which all had the perfect form of cups, and were | 
gilt with a golden border about the brim, of that 
wonderful frnallnefs, that Faber himfelf put a. 
thoufand of them into an excavated pepper corn 5 
and when he was weary of the work, and yet had 
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not filled the velfél, his friend, John Charlus Schad, 
‘that fhewed them him, put in four hundred more. 
Any fuch work, I fay, is beheld with admiration, 
and purchafed at a great rate, and treafured up as 
a fingular rarity in the mufaeums and cabinets of 
the curious, and as fuch is one of the firft things 
fhewed to travellers and ftrangers. But what are 
thefe for their finenefs and parvity (for which a- 
lone, and their figure, they are confiderablc) to 
thofe minute machines endowéd with life and 
motion, I mean, the bodies ef thofe animalcula, 
not long fince difcovered in pepper-water, by Mr 
Leuenhoek, of Delft, in Holland, (whofe obierva- 
tions were confirmed and improved by our learned 
and worthy countryman, Dr Robert Hook) who 
tells us, that fome of his friends (whofe teftimo- 


nials he dedired) did affirm, that they had feen © 


30000, others 30000, others 4500c1 little  liv= 
ing creatures, in a quantity of water no bigger 
than a grain of millet; and yet he made it his re- 
queft to them, that they would only juftify (that 
they might be within compafs) half the number 
that they believed each of them faw in the water. 
From the greateft of thefe numbers he infers, 
that there will be 8280000 of thefe living crea- 
tures feen in one drop of water; which number 


(faith he) I can with truth affirm, I have difcerned. . 


This proceeds he) doth exceed belief: But I do 


affirm, if a large grain of fand were broken. into- 
80e0coea of equal parts, ome of thefe would not 
exceed the bignefs of ome of thofe creatures. Dr . 


Hook tells us, that after he had difcovered vaft 


multitudes of thefe exceeding fmall creatures which 


Mr Leuenhoek had defcribed, upon making ufe of 
other lights and glaffes, he not only magnified thofe 
he had difcovered to a very great bignefs, but dif- 
covered many other forts very much fmaller than 


‘em he firft faw, and fome of them fo excecd- 


_ ans, 
| ae toe a Re 
— err an - 


1 
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ing fmall, that millions of millions miglit be con- 
tained in one drop of water. If Pliny confidering 
fuch infects as were known to him, and thole were — 
none but what were vifible to the naked eye, was_ 
moved to cry out, That the artifice of mature 
was no where more confpicuous than In thetes 
‘And again, Jn Ais tum parvis atgue tum nullts quae 
_ ratio, quanta vis, quam inextricabiits perfectio? And 
again, Rerum natura nufguam magis quam in mini~w 
‘mis tota eff, Hitt. Nat. lo1i. c. 1. What would he 
have faid, if he had feen animals of fo ftupendous- 
-fmalluefs, as I have mentioned! How would he 
have been rapt into an exttacy. of aftonifhment and 
admiration! . 
Again: If confidering the body of a gnat, (which 
by his own confeilion is none of the leaft of in- 
fects) he could make fo many admiring queries, 
‘ Where hath nature difpofed fo many fenfes ina 
© onat ?? Ubi vifum praetendit ? Ubi gujtatum applt- 
cavit! Ubi odoratum inferuit? Ut vero truculen= 
tam illam et portione maximam vocem ingenerd~ 
vit? Qua fubtilitate pennas adnexuit ? Praelongavif 
pedum crura? Difpofuit jepunam caveam uti aivum ? 
avidam fanguinis et potifimum humani fitim accen= 
dit? Telum vero perfodiendo tergari quo forculavit 
ingenio? Atgque ut in capact, cum verni non pofit exi~ 
litas, ita reciproca geminavit arte, ut fodiendo a 
caminatum pariter forbend:que fiflulnfum effet. 
Which words fhould I tranflate, would lofe of 
their emphafis and elegancy; if, I fay, he could 
'make fuch queries about the members of a gna, 
what may we make; and what would he in ail likeli- 
hood have made, bad he feen thele incredibly tmatt 
living creatures? How would he have admired the 
-immenfe fubtility (as he phrates ir) of their parts? - 
For to ufe Dr Hook’s. words in his Alicrefcopiumy 
103. If thefe creatures be fo exceeding imal, 


_ what muft we think of their mufcles and ether parts? 
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Certain it is, that the mechanifm by which nature per- 
forms the mufcular motion, is exceeding {mall 
and curious, and to the performance of every mufcu- 
lar motion, in greater animals at leaft, there are not 


fewer diltiné parts concerned than many millions of 


millions, and thefé vifible through a microfcope. 
U/e. Let us then confider the works of God, 
and obferve the operations of his hands: Let us 


take notice of, and admire his infinite wifdom and 


goodneds in the formation of them: No creature 
in this fublunary world is capable of fo doing, be- 


fides man, and yet we are deficient herein; We 


content ourfelves with the knowledge of the 
tongues, or a little fkill in philology, or hiftory 
perhaps, and: antiquity, and neglect that which to 
me feems more material. I mean, natural hiftory, 
and the works of the creation: I do not Hed ee 
or derogate from thofe other ftudies: I fhould be- 
tray mine own ignorance and weaknefs fhould I 
do fo; Lonly wifh they might not altogether juftle 


out, and exclude this. I wifh that this might be | 


brought in fafhion among us; I with men would 
be fo equal and civil, as not to difparage, deride, 
and vilify thofe fiudies which themfelves fkill not 
of, or are not converfant in; no knowledge can be 
more pleafant than this, none that doth fo fatisfy 
and feed the foul; in comparifon whereto that of 
words end phratfes aes to me infipid and jejune. 
That learning (faith a wife and obfervant prelate) 
which confifts only in the form and pedagogy of 
arts, or the critical notions upon words and phraf- 
cs, hath in it this intrinfical imperfection, that 
itis only fo far to be efteemed, as it conduceth to 
the knowledge of things, being in itfelf but a kind 
of pedantry, apt to infect a man with fuch odd hu- 
niours of pride, and affectation, and curiofity, as 


will render him unfit for any great employment, 


words being but the images of matter, to be 


f° 
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wholly given up to the ftudy of thefe, what is it 
but Pygmalion’s frenzy, to fall in love with a 
picture or image? As for oratory, which is the 
beft fkill about words, that hath by fome wife 
men been efteemed but a voluntary art, like to 
-cookéry, which fpoils wholefome meats, and helps 
unwholefome, by the variety of fauces, ferving 
more to the pleafure of taftc, than thohealth of 
©. body.” Vee 3 
~ It may be (for ought I know, and as fome di- 
vines have. thought) part of our bufinefs and em- 
ployment in eternity, to contemplate the works 
of God, and to give him the glory of his wifdom, 
power, and goodnefs, manifefted in the creation 
of them. I am fure it is part of the bufinefs of a: 
Sabbath day, and the Sabbath is a type of that 
eternal reft; for the Sabbath feems to have been 
firft inftituted for a commemoration of the works of 
the creation, from which God is faid to have refted 
upon the feventh day. Ce ae) eS , 
It is not likely that eternal life fhall be a torpid 
and unattive ftafe, or that it fhall confift only in 
an uninterrupted and endlefs act of love; the o- 
‘ther faculties {hall be employed as well as the will, 
in actions fuitable to and perfecjive of their natures, 
efpecially the underftanding, the fupreme faculty 
“of the foul, which chiefly differenceth us frony 
brute beafts, and makes us capable of virtue and 
vice, of rewards and punifhments, {hall be bufied ' 
and employed in contemplating the works of God, 
and obferving the divine art and: wifdom, mani- 
fefted in the ftri€ture and compofition of them; 
and reflecting upon their great Architect the praife 
‘and glory due to him. Then fhall we clearly ‘fee, 
to our great fatistaction and admiration, the ends 
and ufes of thefe things, which here were either 
‘too fubtile for us to penetrate and difcover, or toe 
remote and unacceflible for us to come to any: dif- 


Ise _ The Wispom of GOD Part I. 


tin& view of, viz. the planets and fixed ftars; 
thofe ‘thalecaie bodies, whofe contents. and inha- 
bitans, whofe ftores and furniture, we have here— 
fo longing a defire to know, as alfo thea mutual” 
fubferviency to cach other. Now the mind of 
man being not capable at once to advert to more 
than one thing, a particular view and. examina~ 
tion of fuch an innumerable number of vatt bodies, 
and the great multitude of {pecies, both of animate 
and inanimate beings, which each of them con- 
tains, will afford matter enough to exercile and em- 
ploy our minds, I do not fay, to all cteraily, but to 
many ages, fhould we do nothing eile. 

Let it not fuffice us to be book-learned, to read 
what others have written, and. to take upon truit 
more falfehood than truth; but let us ourfelves 
examine things as we have opportunity and con= 
-verfe with nature as well as books, Let us endea= 
your to promote and increafe this knowledge, and 
make new difcoveries, not fo much diftrufting our 
Own parts or defpairing of our own abilities, as to 
think that our induftry can add nothing to the 
invention of our anceftors, or correét any of their 
miftakes, Let us not think that the bounds of 
fcience are fixed like Hercules’s pillars, and in= 
Acribed with a We. plus ultra. Let us not think we 
shave done, when we have learned what they have 
rdelivered to.us; the treafures of nature are inex- 
hauftible ; here is employment enough for the 
vafteft parts, the moft indefatigable induftries, the 
-happiett opportunities, the moit prolix and undif- 
turbed vacancies. Multa venientis aevi popuius 
ignota nobis fiet: Muita feculs tune futuris, cum 
memoria noftrt exaleverit, refervantur. Pufilla res 
mundus fi, nift in eo quod guaerat omnis mundus ha- 
beat, Seneca, Nat. Quaeft. lib 7. cap. 31. ‘¢ The 
© people of the next age {hall know many things un 
« ‘« Know to us: many are relery’d for ages | then to 
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« come, when we fha!l be quite forgotten, no me-~ 
© mory of us remaining. ‘Dhe world would bea pi- 
“*tiful fmall thing indeed, if ic did not contain és 
é nough for the inquiries of the whole world.” Yet 
and again, Epift. 64. Multum adhuc reflat operis, 
multumque reftabit; nec ult nato pct mille faecula 
praecludetur occafio aliquid adhuc adjicienai. ‘* Much 
“ work ftill remains, and much will remain; nei- 
© ther to him that fhall be born after a thoufand a- 
“ oes, will matter be wanting for new additions to 
“ what hath already been invented.” Much might 
‘be done, would we but endeavour, and nothing is 
infuperable to pains and patience. I know that a 
‘new ftudy at firft feems very valt, intricate, and dif- 
ficult ; but after a little refolution and progrefs, af- 
ter a man becomes a little acquainted, as 1 may fo 
fay, with it, his underftanding is wonderfully clear- 
ed up and enlarged, the difficulties vanifh,.and the 
‘thing grows eafy and familiar. And for our encou- 
ragement in this ftudy, obferve what the Pfalmift 
faith, Pfal. cxi. 2. The works of the Lord are ‘great, 
fought out of all them that havé pleafure therein. 
Which, though it be principally fpoken of the 
works of providence, yet may as well be verified of 
the works of the creation. | am forry to ‘fee fo 
little account made of real experimental philofophy 
in this * univerfity; and that thofe ingenious {ci- 
ences of the mathematics are fo mitch neglected 
by us; and therefore do earneftly exhort thofe that 
“are young, efpecially gentlemen, to fet upon thefe 
ftudies, and take fome pains in them. They may 
“poflibly invent fomething of, eminent ufe and advan- 
‘tage to the world; and on fuch ditcovery would a= 
‘pundantly compenfate the expence and travel of one 
man’s whole life.. However, it is enough ‘to maintain 
“and continue what is already invented: neither: do 
I fee what more ingenious and manly employment 
* Cambridge, where the author lived at the firft writing 
ef this. a 
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they can purfue, tending more to the fatisfaction of 
their own minds, and the illuftration of the glory of 
God ; for he is wonderful in all his works. _ 

But I would not have any man crofs his natural 
genius or inclinations, or undertake fuch methods 
of ftudy, as his parts are not fitted to, or not ferve 
thofe ends to which his friends, upon mature deli- 
beration, have defigned him; but thofe who do a- 
bound with leifure, or who have a natural propen- 
fion and genius inclining them thereto; or thofe, 
who by reafon of the ftrength and greatnefs of their 
parts, are able to.compafs and comprehend the 
whole latitude of learning. | a 

Neither yet need thofe who are defigned to di- 
vinity itfelf, fear to look into thefe ftudies, or think 
they will ingrofs their whole time, and that no 
confiderable progrefs can be made therein, unlefs. 
men lay afide and neglect their ordinary callings, 
and neceflary employments. No fuch matter. Our 
life is long enough, and we might find time enough 
did we hufband it well: Vitam nom accepimus bre= 
vem, fed fecimus, nec inopes equs, fed prodigi fumus, 
as Seneca faith, ** We have not received a fhort 
“‘ life, but have made it fo; neither do we want 
‘¢ time, but are prodigal of it.” And did but young 
-men fill up that time with thefe ftudies, which 
lies upon their hands, which they are incumbered 
with, and troubled how, to pafs away, much might 
be done even fo. Ido not fee but the ftudy of true 
phyfiology may be juftly accounted a proper, or 
mpovasdeia, preparative to divinity. But to leave 
that, it is a generally received opinion, that all this 
viible world was created for man; that man is 
the end of the creation; as if there were no other 
end of any creature, but fome. way or other to 
be ferviceable to man. This opinion is as old as 
Tully; for, faith he, in his fecond book, De 
‘Nat. Deorum. Principio ipfe Mundus Deorum bow 
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minumgue caufa faétus eff: quaeque in eo funt om= 
nia ea parata ad fruétum hominum et inventa funt. 
But though this be vulgarly received, yet wife men 
Bow a days think otherwife. Mr More affirms,* 

‘ That creatures are made to enjoy themfelves, as 
\ well as to ferve us; and that it is a grofs piece of 
** jonorance and rufticiey to think otherwife.” And 
in another place: ‘ This comes only out of pride 
© and ignorance, or a haughty prefumption ; 3 be- 
“ caufe we are encouraged to believe, and in fome 
© fenfe all things are made for man, therefore to think 
‘© that they are not at all made for themfelves. But 
«© he that pronounceth this, is ignorant of the nature 
-** of man, and the knowledge of things; For if a good 
* fan bé merciful to bis beaft, then furely a good 
** God is bountiful and benign, and takes pleafure 
** that all his creatures enjoy themfelves, that have 

 “ life and fenfe, and are capable of enjoyment.” 

‘Thofe philofophers indeed, who hold man to be 
the only creature in this fublunary world endued 

with fenfe and perception, and that all other ani- 
mals are mere machinés-or puppets, have fome rea- 
fon to think that all things here below were made 
for man. But this opinion feeéms to me too mean, 
and unworthy the majefty, wifdom, and power of 
God: nor can it well confift with his veracity, in- 
flead of a multitude of noble creatures, endued with 
life and fenfe, and fpontaneous motion, ‘as all man- 
kind till of late years believed, and none évér doubt 
ed of) fo that it feems we are naturally made to think 
fo) to have ftocked the earth with divers fets of 
dutomata, without all fenfe and perception, being 
wholly acted from without, by the impulle of externa 
al objects. 

But be this fo, there are infinite other creatures 
without this earth, which no confiderate mah can 
aie were made Shly for man, and have no other 

_ * Antid. Atheifm, 1. Qc. it. 
U 


L54 The Wispom of GOD. _siPart'¥. 4 


ufe. For my part I cannot believe, that all things in 
the world were fo made for man, that they have no 
other ufe. eg 

For it feems to me highly abfurd and unreafon- 
able, to think, that. bodies of fuch valt magnitude — 
as the fixed ftars, were only made to twinkle to usy 
nay, a multitude of them there are, that do not 
fo much as twinkle, being either by reafon of their 
diftance or of their fmalinefs. altogether invilible 
to the ‘naked eye, and only difcoverable by a tele» 
{cope; and it is likely, perfeéter tclefcopes than 
we yet have, may bring to light many more; and 
who knows, how many lie out of the ken of the 
beft telefcope that can poflibly be made? And, fF 
believe, there are many {pecies in nature, even im 
‘this fublunary world, which were never yet takea 
notice of by~man, and confequently of no. ufe te 
him, which yet we are not to think were created 
in vain; but may be found out by, and of ufe 
to, thofe who fhall live after us in future ages. 
But though in this fenfe it be not true, that all 
things were made for man; yet, thus far it is 
that all the creatures in the world may be fome 
way or other ufeful-to us, at leaft to exercife our 
wits. and. underftandings, in confidering and con- 
templating of them, and to afford us fubject of 
admiring and. glorifying. their and our Maker.. 
Seeing then, we do believe, and aflert, that all 
things were in fome fenfe made for us, we are 
thereby obliged) to. make ufe. of them for thofe 
purpofes for which. they ferve us, elfe we fruf- 
trate this end. of their creation. Now fome of 
them ferve only to exercife our minds: many o- 
thers there be, which might probably ferve us to 
good purpofe, whofe ufes are not difcovered, 
nor are they ever like to be, without pains and 
induftry. True it is; many of the greateft in- 
ventions have been accidentally ftumbled up- 
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upon; but not by men fupine and carelefs, but 
bufy and inquifitive. Some reproach methinks 
it is to learned men, that there thould be fo ma- 
ny animals in the world, whofe outward fhape 
is not yet taken notice of, or defcribed, much lefs 
their way of generation, food, manners, ules, ob- 
ferved. See | 
’ The fcripture, Pfalm cxlvili. calls upon the fun, 
moon, and ftars, fire and hail, fnow and vapour, 
flormy winds and tempefis, mountains and all hills, 
fruitful trees, and ail cedars, beafts and all cattie, 
creeping things and flying fowl, &c. to praife the 
Lord. How can that be? can fenfelefs and inani- 
mate things praife God? fach as are the fun, and 
moon, and {tars. And although beafts be advan 
ced higher to fome degree of fenfe and perception ; 
yet being void of reafon and underitanding, they 
know nothing of the caufes of things, or of the 
author and maker of themfelves, and other crea- 
‘ures. All that they are capable of doing, in re 
ference to the praifing of God, is (as I faid before) 
by affording matter, or fubject, of praifing himy 
#0 rational and intelligent beings. So the Pfalmilt, 
Pfalm xix. 1. The heavens declare the glory of God, 
and the firmament fboeweth bis handy-work. And 
-aherefore the Pfalmift, when he calls upon fun, 
and moon, and ftars, to praife God, doth in ef-& 
-call upon men and angels, and other rational be= 
ings, to confider thofe great eficcts of the divine 
power and wifdom, their va(t dimenfions, their re- 
‘gular motions and periods, their admirable difpo- 
fition and order, their eminent ends and ufes in il- 
Juminating and enlivening the planets, and other 
bodies about them, and their inhabitants, by their 
comfortable and cherifhing light, heat and influen- 
ces, and to give God the glory of his power, in 
making fuch great and illuftrious bodies, and of 
his wifdom and goodacis in fo plicing and dulpok 
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ing of them, fo moving them regularly. and con- 
ftantly, without claffing or interfering one with 
another, and enduing them with fuch excellent 
virtues and properties, as to render them fo fer- 
viceable and beneficial to man, and all other crea- 
tures about them. 

The like may be faid of fire, hail, fnow, and 
other elements and meteors, of trees, and other 
vegetables, of beafts, birds, infeéts, and all animals, 
when they are commanded to praife God, which 


they cannot do by themfelves; man is commanded — 


to confider them particularly, to obferve and take 
notice .of their curious ftructure, ends, and ufes, 
and give God the praife of his wifdom, and other 
attributes therein manifefted. : 
_And therefore thofe who have leifure, opportu- 


nity, and abilities, to contemplate and confider any — 


of thefe creatures, if they do it not, do as it were 
rob God of {ome part of his glory, in neglecting 
or flighting fo eminent a fubject of it, and wherein 
they might have difcovered fo much art, wifdom, 
and contrivance. 

And it is particularly remarkable, that the di- 


vine author of this pfalm, amoneft other crea-_ 


tures, calls upon infects alfo to praife God; which 
is as much as to fay, ye fons of men, neglect none 
of iis works, thofe which feem moft vile and con- 
temptible: there is praife belongs to him for them. 
Think not that any thing he hath vouchfafed to 
create, is unworthy of thy cognizance, to be flighted 


by thee. It is pride and arrogance, or ignorance ~ 


and folly, in thee fo to think. There is a greater 
depth of art and {kill in the ftructure of the mean- 
eft infect, than thou art able for to fathom, or com- 
prehend. 

The wifdom, art, and power of Almighty God, 
fhines forth as vifibly in the ftruéture of the bo- 
ly of the minuteft infeG, as in that of a horfe, 
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or elephant: therefore God is faid to be, Muximus | 
in minimis. We men eiteem it a more dificult 
matter, and of greater art and curiofity, to frame 
a {mall watch, than a large clock; and no man 
blames him who fpent his whole time in the con- 
fideration of the nature and works of a bee, or 
thinks his fubjeé&t was too narrow. Let us not 
then eftcem any thing contemptible, or inconfi- 
derable, of below our notice taking: for this is to 
derogate from the wifdom and art of the Creator, 
and to confefs ourfelves unworthy of thofe endow- 
ments of knowledge and underftanding which he 
hath beftowed on us. Do we praife Daedalus, and. 
Architas, and Hero, and Callicrates, and Albertus: | 
Magnus and many others, which I might men-. 
tion, for their cunning in inventing, and dexterity: 
in framing and compofing a few dead engines, or. 
movements, and {hall we not admire and magnify 
the great Anumpyss Kocws, Former of the world, who 
hath made fo many, yea, I may fay innumerable, 
rare pieces, and thofe too not dead ones, fuch as 
ceafe prefently to’ move fo foon as the {pring is 
down; but all living and themfelves performing — 
their own motions, and thofe fo intricate and va- 
rious, and requiring {uch a multitude of parts and 
fubordinate machines, that it is incomprehenfible 


what art, and {kill and induftry, muft be employed inv 


the framing of one of them ?. 

I have already noted out of Dr Hook ‘that tg 
the performance of every mufcular motion, at leaft in 
greater animals, there are not fewer diftinct parts cone 
cetned, than many millions of millions, 

Further, from the confideration of our own 


‘f{mallnefs and inconfiderablenefs, in refpect of the 


greatnefs and fplendor of thofe glorious heaven- 


ly bodies, the fun, moon, and. ftars, to which our 


bodies bear no proportion at all either in mag- 
nitude, or luftre; jet us with the holy pfalmil 
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raife up our hearts to magnify the goodnefs of 
God towards us in taking fuch notice of us, and 
making fuch provifion for us, and advancing us 
fo highly above all his works, Pfalm viii. 3. 


weed 


‘© When I confider the heavens, the work of — 


w~ 
Cal 


thy fingers, the moon and the flars which thou 
** haft ordained 3; what is man that thou art mind- 


** ful of him, and the fon of man that thou vifitett — 
** hin? for thou haft made him a little lower - 


** than the angels, and haft crowned him with glo- 
** ry and honour, &c. - 


But it may be objected, that God Almighty was 


not fo felfifh and defirous of glory, as to make the 
world, and all the creatures therein, only for his 
own honour, and to be praifed by man. To af- 


fert this, were, in Des Cartes’s opinion, an abfurd 


and childifh thing, and a refembling. of God toa _ 
proud man. It is more worthy the Deity, to ate 


tribute the creation of the world, to the exundae 
tion and overflowing of his tranfcendent and in- 
finite goodnefs, which is of its own nature, and 
in the very notion of it, moft free, diffufive, and 
communicative. 


To this I fhall anfwer in two words; Firft; The 


teftimony of {cripture makes God in all his ac- 
tions to intend and defign his own glory, mainly, 
Prov. xvi, 4. God made all things for himfelf. 


How! for himfelf ? He hath no need of them: he’ 


hath no ufe of them. No, he made them for the 
manifeftation of his power, wifdom, and goodnefs, 
and that he might receive from  the* creatures 
that were able to take notice thereof, his tribute 
of praife, Pfal. 1. 14. Offer unto God thank/giving. 
» And in the next yerfe, / will deliver thee, and thou 
Shalt glorify me And again in the lat verfe, 
“* Whofo ofereth praife, glorifieth me;” fo praife 


is called a facrifice, and the calves of the lips, - 


Hof, xiv. 2. Ifa. xlii. 8. Lam the Lord, that is . 
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my name, and my glory will I not give to another, 
Ifa. xlviii. 11. dnd I will not give my glory to an- 
other. The f{cripture calls upon the heavens, and 
earth, and fun and moon, and ftars, and all other 
creatures, to praife the Lord ; ‘that is, by the mouth 
of man, (as I fhewed before) who is hereby required 
to take notice of all thefe creatures, and to admire 
and praife the power, wifdom, and goodnels of God, 
manifefted in the creation’ and defignations of 
them. : Sih ae . 5 has 
Secondly, It is moft reafonable that God Almigh- 
ty fhould intend his own glory: for he being in fis 
“nite in all excellencies and perfcétions, and inde= 
pendent upon any other being; nothing can be 
{aid or thought of him too great, and which he may 
not juftly challenge as his due; nay, he cannot think 
too highly of himfelf, his other attributes being 
adequate to his underftanding: fo that, though his 
underftanding be infinite, yet he underftands no more 
than his power can effect, becaufe that is infinite alfo. 
And therefore it is fit and reafonable, that he fhould 
own and accept the creatures acknowledgments and 
celebrations of thofe virtues and perfections, which he 
“hath not received of any other, but pofleffeth eters 
~ nally and originally- of himfelf. And indeed, (with 
reverence, be it fpoken). what elfe can we imagine the 
ever-blefled Deity to delight and take complacency in. 
for ever, but his own infinite excellencies and perfec= 
tions, and the manifeftations and effets of them, the 
_works ofthe creation, and the facrifices of praife and 
thanks offered up by fuch of his creatures as are Ca= 
_ pable of confidering ‘thofe works and difcerning the 
traces and footiteps of his power and wifdom appear- 
ing in the formation of them 5 and moreover, whofe _ 
-pounden duty it is fo to do? The reafon why man 
ought not to admire himfelf, to feck his own glory, 
is, becaufe he is a dependent creature, and hath no-« 
thing but what he hath received; and not only de- 
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yet Ido not take humility in man to confift in difown- 


x 


pendent, but imperfect, yea, weak and impotent: and — 


ing, or denying any gift or ability that is in him, but — 


in a juft valuation of juft gifts and endowments yet 
rather thinking too meanly than too highly of them 3 
becaufe human nature is fo apt to err in running into 


the other extreme, to flatter itfelf, and to accept thofé © 


praifes that are not due to it; pride being an elation 


i, 


of {pirit upon falfe grounds, -or a defire and accept= _ 


ance of undue honour. Otherwife, I do not fee why 
@ man man not admit, and accept the teftimenies of 
others, concerning any perfection, accomplifhment, 
or fkill, that he is really poffefled of, yet can he not 
think of himfelf to deferve any praifé or honour for 


it, becaufe both the power and the habit are the gift ~ 


of God ; and confidering that one virtue is counters 
balanced by many vices, and one fkill and perfeétion 
with much ignorance and infirmity. | . 


THE END.OF THE FIRST PART. 
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Particularly in the 


{, Whole Body of the Ear tH. 
Il. Bodies of Man. 
And other ANIMALS» 


PART IL 


Proceed now to feleét fome particular pieces of 
the creation and to confider them more difs 
tingly. They fhall be only two. | : 


I. The whole body of the earth. 
Il. The body of man. 


_ Firfl, The body of the earth ; and therein I 
fhall take notice of, 1. Its figure, 2 Its motion. 
3. The conftitution of its as ab | 
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By earth I here underftand not the dry land, or 
the earth contradiftinguithed to water, or the earth: | 
confidered as an element, but the whole terruque- 
-ous globe, compofed of earth and water. 

1. For the figure, Fcould eafily demonftrate it 
to be {pherical. That the water, which by reaform 
of its fluidity, fhould, one would think, compofe it- 
felf to alevel, yet doth not fo, but hath a gibbofe: 
fuperficiés, may. to the eye be demonftrated upon: 
the fea. For when two {hips failing contrary ways’ — 
lofe the fight one of another, firft the keel and bulk 
difappear,, afterwards the fails, and if when upon 
the deck you have perfeétly loft fight. of all, you 
get up_to the top of the main-maft, you may de- 
fery it again. Now what fhould take away the 
fight of thefe fhips from each other but the gib« 
bofity of the interjacent water? The roundnefs of 
the earth from north to fouth is. demonitrated: 
from the appearance of northern ftars above the 
horizon, and lofs of the fouthern to them that tra- 
‘vel north-ward; and on the contrary the lofs of the 
northern, and appearance of the fouthern to them 
that travel fouthward: For were the earth a plain, 
we fhould fee exactly the fame. ftars wherever we 
were placed on that plain: The roundnefs from. 
eaft to weft is demonftrated from eclipfes of ci- 
ther of the great luminaries, For why the fame e+ 

»clipfes, fuppofe of the fun, which is feen to them 
that livé- more eafterly, when. the fun is elevated fix 
degrees. above the horizon, fhould be feen to them 
that live one degree more wefterly when the fun 
is but five degrees above the horizon, and fo lower 
and lower proportionably to them that live more 
and more wefterly, till-at laft it appear not at all, 
no account can: be given butthe globofity of the 
earth. For were the, carth a perfect plain, the 
fun.would appear eclipfed to all that live upon that: 
plain, if not exactly in the fame clevation,. yet 
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pretty near its but to be fure it would never appear 
‘to fome, the fun being elevated hgh above the hori= 
zon; and not at all to-others. It being clearthen that 
the figure of the earth is {pherical, let as confider the — 
-conveniencies of this figure. as 
1..No figure is fo capacious as this, and confe- 
quently, whofe parts are fo well compacted and uni-- 
ted, and lie fo near-one to another for. nratual 
 ftrength. Now the‘earth, which is the bafis of ail am 
--nimals, and, as fome think, of the whole creation, 
eught to be firm, and itable, and folid, and as much 
as is pofliable, fecungd from all ruins and concuflions. 
. 2. This figure is moft confonant and agreeable 
sto the natural nutus, or tendency of all heavy bo- 
dies. Now the earth being fuch an one, and all its 
-parts having an equal propeniion or conveniency to - 
the centre, they mutt needs be in greatelt reft, and 
moft immoveable, when they are all equidiltant from 
jt; whereas, were it an angular body, all the angles 
would be vaft and {teep mountains, bearing a contis g 
derable proportion to the whole bulk, and therefore | 
_ghole parts being extremely more remote from the 
centre, than thofe about the middle of the plains, - 
would confequently prefs very ftrongly thitherward 3 
and unlefs the earth were made of adamant or mare 
ble, in time the other parts would give way, till all 
- were levelled, ~ , ' 
. Were the earth an angular body and not round, - 
all the whole earth would be nothing elie but valk 
mountains, and fo -incommodious for animals to _ 
jive upon; for the middie point of every fide would i) 
be. nearer the centre than any other, and comice 
quently from that point, which way foever one 
travelled, would be up-hill, the tendency of all 
heavy bodies being perpedicularly to the centres 
Befides,, how much this would obditru@ commerce, 
is eafily feen; for not only the deéclivity of all places, 
would render them very didicule to be travelled 
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over, but likewife the midft of every fide being 
loweft and neareft the centre, if there were any 
rain, or any rivers, muft needs be filled with a 
lake of water, there being no way to difcharge 
it, and poflibly the water would rife fo high, as to 
overflow the whole Jatus. But, furely, there, 
would be much more danger of the innundation of 
whole countries than now there is, all the waters 
falling upon the earth, by reafon of its declivity 
every way, ecafily defcending down to the com- 
mon receptacle the fea. And thefe lakes of wa- 
ter being far diftant one from another, there could 
be no commerce between far remote countries, but 
by land. 

4A fpherical ficure i is moft commodious for 
dinetial motion, or revolution, upon its own axis: 
for in that, neither can the medium at all refift the 
motion of the body, becaufe it ftands not in its way, 
no part coming into any fpace but what the prece- 
dent ieft, neither doth one part of the fuperficies 
move fafter than another: Whereas were it angular, 
the parts about the angles would find ftrong refift- 
“ance from the air and thofe parts alfo about the angles 
would move much fafter than thofe about the middle 
of the planes, being remoter from the centre than 
they. It remains therefore that this figure is the moft 
commodious for motion. 

Here I cannot but take notice of the folly sud 
flupidity of the Epicureans, who fancied the earth 
to be flat and contiguous to the heavens on all fides, 
that it defcended a great way with long roots; and 
that the {un was new made every morning, and not 
much bigger than it feems to the eye, and of a flac. 
_ figure, and many other fuch grofs abfurdites, as child- 
ren among us would be afhamned of. 

Secondly, 1 come now to fpeak of the motion of 
the earth. That the earth (fpeaking according to 
philofophical accuratenefs) doth move both upon 
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its own poles, and in the ecliptic, is now the re- 
ceived opinion of the moft learned and fkilful mas | 
thematicians. To prove the diurnal motion of it 

upon its poles, I need produce no other argument 
than, Firft, Lhe vaft difproportion in refpect of 
magnitude, ‘that is between the earth and the 
heavens, and the great unlikelihood that {uch an in- 
finite number of vaft bodies fhould move about fo 
Gnconfiderable a fpot as the earth, which in cam- 
parifon with them, by the concurrent. fuffrages of 
mathematicians of both perfuafions, is a mere point, 
that is, next to nothing. Secondly, The immenfe 
and incredible celerity of the motion of the heaven- 
ly bodies in the ancient hypothefis Thirdly, Of its © 
annual motion in the ecliptic, the ftations and 
retrogradations of the {fuperior planets, are a con- 
vincing argument, there being a clear and facile 
account thereof to be given from the mere motion 
of the earth in the ecliptic; whereas in the old 
hypothefis no account can be given, but by the 
‘unreafonable fiction of epicycles, and contrary mo- 
tions; add hereto, the great unlikelihood of fuch an 
enormous epicycle as Venus mutt defcribe about 
the fun, not under the fun, as the old aftronomers 
fancied. About the fun, | fay, as appears by its be- 
ing hid or eclipfed by it, and by its feveral phafes, 
dike the moon So that whofoever doth clearly un- 
derftand both hypothefes, cannot, I perfuade my- 
felf, adhere to the old, and reject the new, with- 
out doing fome violence to his faculties. 


x e ° ° 


 Againit this opinion lic two objections, Firft, 
That it is contrary to fenfe, and the common opi- 
nion and belief of mankind. Secondly, That it 
feemeth contrary to fome expreffions in fcripture. 
To the firft I anfwer, that our fenfes are fome- 
times mifiaken, and what appears to them is not 
always in reality fo as it appears. For example: 
The fun, or moon, appear no bigger, at moft, 
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than a cart-wheel, and of a flat- figure. The 
earth feems to be plain: the heavens to cover it 
like a canopy, and to: be contiguous to it round 
about: a’ fve-brand nimbly inoved round, ap-— 
pears like a circle of fire; and to give a parallel 
inftance, a boat lying ftill at anchor in a river, 

to him that fails and rows by it, feems to move- 
apace;' and when the clouds pats nimbly under 

the moon, the. moon idef feems to ‘move the 

contrary. way. And there have been whole books — 
written in confutation of vulgar errors. Secondly, — 
As to the feripture, when fpeaking of thefe— 
things, it accommodates itfelf to the common and 
received opinions, and employs the ufual phrafes 

and forms of fpeech (as all wife men alfo do, 

though, in ftrictnefs, they be of a different or cons 
trary opinion) without ‘intention of . delivering © 
any thing doétrinally concerning thefe points, 

or’confuting the contrary: and yet by thofe that 

maintain the opinion of the earth’s motion, there @ 
might a convenient interpretation be given of fuch— 
places as feem to contradié it. iowbeit, becanfe 

fome pious perfons might be offended at fuch an opi- 

“mion, as favonring of novelty, thinking it incon- 

fiftent with divine. revelation, 1. {hall not pofitively 

affert it, only propofe it as an hypothefis not alto-_ 
gether improbable. Suppofing then, that the earth — 
doth move about upon its own poles, and in the 

ecliptic about the fun, | fhall thew how admirably’ 
its fituation and motion are contrived for the oa 

yeniency of man, and other animals: which I 
cannot do more fully and clearly than Dr More 

hath already done in his A4ntidste againft Atheifmg 

whofe words therefore I {hall borrow. 

 Firft, Speaking of the parallelifm of the axis of 

the earth, he faith, I demand whether it be bete 

ter to have the axis of the earth fteady and per=— 
petually parallel to itfelf, or to have it carelelsly tum- 
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ble this way and that way as it happens, or.at leaft, 
very varioufly and intricately; And you cannot but 
anf{wer me, it is better to have it fteady, and paral- 
lel; for in this lies the neceflary foundation of the. 
art of navigation and dialling- For that fteady 
ftream of particles, which is fuppofed to keep the 
axis of the earth parallel to itfelt, affords the ma- 
riner both his cynofura, and his compafs. ‘The 
load-ftone and the load-ftar depend both upon 
this. The load-ftone, as I could demonftrate, 
were it not too great a, digreffion ; and the load- 
fiar, becanfe that which keeps the axis parallel to 
itfelf, makes each of the poles conttantly refpect 
fuch a point in the heavens; as for example; the 
north-pole to point almoft directly to that which 
we call the pole-ftar, And befides, dialling could. 
not be at all without this fieadinefs of the axis. 
But both thefe arts are pleafant, and one efpecial- 
ly of mighty importance to mankind. For. thus 
there is an orderly meafuring of our time for afn 
fairs at home, and an opportunity of traftick abroad, 
with the moft remote nations of the world, and fo 
there is a. mutual fupply of the: feveral coaimodities 
of all countries, befides the enlarging our under- 
fiandings by fo ample experience we get both of men 
and things. Wherefore if we were rationally to cone 
falt, whether the axis of the carth were better be 
held fteady and parallel to itfelf, or left at random, 
we would conclude it ought to be fteady, and fo we 
find it de facto, though the earth move floating in the 
liquid heavens. So that appealing to our own facul- 
ties we are to affirm, that the conftaut direction. of 
the axis of the earth was eftablilhed by a principle of 
wifdom and council. : 

Again, There being feveral poftures of this ftea+ 
dy direétion of the axis, of the carth, viz, either 
perpendicular to a plane, going through the centre 
of the fin, or co-incident,” ov inclining, 1, demand 
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which of all thefe reafon and knowledge would 
make choice of ? Not of a perpendicular pofture ; 
for fo both the pleafant vaticty, and great conve- 
nience of fummer and winter, {pring and autumn, 
would be loft, and for want of acceilion of the fun; 
thefe parts of the earth, which now bring forth 
fruits and are habitable, would be in an incapacity 
of ever bringing forth any; fith then, the heat 
could never be greater than now it is at our roth 
of March, or the 11th of September, and therefore 
not fufficient to bring their fruits and grain to ma= 
turity, and confequently could entertain no inhabi- 
tants; and thofe parts that the full heat of the fun 
could reach, he plying them always alike without 
any annual receifion, or intermiffion, would at laft 
grow tired, or exhaufted, or be wholly dried up, 
and want moifture, the fun diflipating and cafting 
off the clouds northwards and fouthwards. Befides 
we obferve that an orderly viciffitude of things, doth 
much more gratify the contemiplative property in 
man. . 

And now in the fecond place, neither would rea- 
fon make choice of a co-incident pofition. For if: 
the axis thus lay ina plain that goeth through the 
centre of the fun, the ecliptick would like a co« 
lure, or one of the meridians, pafs through thé 
poles of the earth, which would put the inhabi« 
tants of the world into a pitiful condition. For 
they that efcape beft in the temperate zone, would 
be accloyed with long nights very tedious, no lefs 
than forty days, and thofe that now never have 
their night above twenty-four hours, as Friefland, 
Iceland, the furtheft parts of Ruflia and Norway 
would be deprived of the fun, above an hundred 
and thirty days together. Ourfelves in England, 
and the reft of the fame clime would be clofed up 
in darknefs no lefs than a hundred, or eighty. 
days; and fo proportionable of the reft, both in 
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and out of the temperate Zones. And as for fum- 
‘mer and winter, though thofe viciflicudes would 
be, yet it could not but caufe raging difeafes, to 
_ have the fun ftay fo long, defcribing his little circles 
fo near the poles, and lying fo hot on the inhabi- 
tants, that had been in to long extremity of dark- 
nefs and cold before. 

It remains therefore, that the pofture of the axis 
of the earth- be inclining, not. perpendicular, not 
co-incident, to the fore-mentioned plane. And 
verily, it is not only inclining, but in fo fit a 
‘proportion, and there can be no fitter imagined 
to make it, to the utmoft capacity, as well plea- 
fant as bibiable Von ah n30ugh the courfe of the 
fun be curbed between the tropicks, yet are nat 
thofe parts direétly fubjcct to his perpendicu- 
lar beams, cither uninhabitable, or extremely 
hot, as the antients fancied: by the teftimony 
of travellers, and particularly Sir Walter Rawleigh, 
the parts under and near the line, being .as fruit- 
ful and pleafant, and fit to make a paradife of, as 
any in the world. And that they are as fait 
able to the nature of man, and as convenient to 
Jive in, appears from the longevity of the natives ; 
‘as for inftance, the Ethiopes, called by the anti- 
‘ents Mexpot:, bot efpecially in the Brafilians in 
Americas the ordinary term of whofe life is a 
hundred years, as is fet down by Pifo, a learned 
phyfician. of Holland, who travelled thither on pur- 
pole to augment natural knowledge, but efpeci~ 
ally what related to phyficks And reafonable it is 
that this fhould be fo; for Peither doth the fun lie 
long upon them, their day being but twelve 
hours, and their night as long, to cool and refrefh 
them: and befides, they have frequent fhowers, 
and conftant breezes, or freth gales of wind from 
the Eaft. lt was the opinion of Afclepiades, as 
Plutarch reports, that. Benes the inhabitants of 
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cold countries are longer-lived than thofe of hot, 
becaufe the cold keeps in the natural heat, as it 
were locking up the pores to prevent its evapo# 
ration; whereas in hot regions the heat is eafily 
diffipated, the pores being large and open to give it 
way. Which opinion, becaufe I find fome learn- 
ed men ftill to adhere to, I fhall produce fome fur- 
ther inftances of Monficur Rochefort’s. hiftury of 
the Antilles iflands, to confirm the contrary, and 
to thew how often and eafily we may be deceived, 
if we tru{t to our own ratiocinations, how p! lautible : 
foever, and confult not experience. 

The ordinary. life (faith he) of our Caribbeans 
is an hundred and: fifty years long, and fometiines 
more. There were fome among them not long 
fince living, who remembered: to have feen the firft 
Spaniards that boarded. America, who we may 
thence conclude, lived to be at leaft 160 years old 

The Hollanders who traffick in the Molucca 
iflands, affure us, that the ordinary term of life of 
the natives.there is one hnndred and thirty years. 

Vincent le Blanc tells us,. that in puna as Javas. 
and the neighbouring iflands, the life of the in- 
habitants is extended to 140 years, and that in the 
realm of Caffuby it reaches 150. Francis Pirara 
promotes the life of the Bratfilians beyond the 
term we have fet it, v. g. to 160 years, Or more, and 
fays that in Florida and’ Jucatan there are men — 
found who. pafs that age. And it is faid, that the 
French in Laudonier’s voyage into Florida, anno — 
1:64, faw a certain, old man, who affirmed him- 
felf to be three hundred years old, and the father 
of five generations ;. and well he Saige be of double — 
that number. * 

Laftly, Mapheous reports, that a certain Benga» 
life vaunted himfelf to be 3235 years old. So far 
Monfieur Rochefort. Indeed thefe two laft inftan- 
ces, being perchance iingular and: extraordinary, 
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do not prove the point; for even among us, where 
the ordinary term of life is about threeicore and 
ten, or fourfcore, there occur fome rare inftances 
of perfons, who have lived 130, 140, 150 years and 
more. But the other teftemonies being general, 
prove it, beyond contradiction; neither yet is the 
thing itfelf improbable ; for there being not fo great 
inequality of weather in thofe hot countriesy as_ 
there is in cold, the body is kept in a more equal 
temper, and not having fuch frequent fhocks, as 
are occafioned by fuch air, and often changes, and 
that from one extreme to another, holds out much 
longer. So we fee infirm and crazy perfons, when 
they come to be fo weak as to be fixed to their 
‘beds, hold out many years, fome I have heaad of, 
that have lain bed rid 20 years; becaufe in the bed 
they are always kept in an almoft equal temper of 
heat, who, had they been expofed to the excetles of 
heat and cold, would not probably have furvived 
one. ; , 
Seeing then, this beft pofture which our reafon 
could make choice of, we fee really, eftabliflicd in 
‘Mature, we cannot but acknowledge it to be the if- 
fue of wifdom, counfel, and providence. More- 
ever, a further argument to evince this, is, that 
though it cannot but be acknowledged, that if the 
‘axis of the earth were perpendicular, to the plane 
of the ecliptick, her motion would be more ealy 
and natural, yet notwithftanding *for the convenicn- 
cies fore-mentioned, we fee it is made in an inclining 
pofture. 
Another very confiderable, and heretofore un- 
‘ebferved convenience of this inclination of the 
‘earth’s axis, Mr Keill affords us in bis Examination of 
Dr Burnets Theory of the earth, p. Oy. : 
There is, faith he, one more [:befides what he 
‘had mentioned before] confiderable advantage, 
which we reap by the prefent pofition of the carta 
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which I will here infert, becaufe I do not know . 
that it is taken notice of by any; and it is, that by” 
the prefent inclination of the earth’s axis to the 
plane of the ecliptick, we who live beyond 45 de- — 
grees of Jatitude, and ftand mdft in need of it, have 
more of the fun’s heat throughout the year than if/% 
he had fhined always in the equator; that is, if we 
take the fum of the fun’s actions upon us both in 
fummer and winter, they are greater than its heat — 
would be if he moved always in the equator; or, 
which is the fame thing, the aggregate of the fun’s 
heat upon us while he defcribes any two oppofite 
parallels, is greater than it would be if in thofe 
two days he defcribed the equator; whereas in 
the torrid zone, and even in the temperate, almoft 

as far as 45. degrees of latitude, the fum of the. 
fun’s heat in fummer and winter is lefs than it 
would be, were the axis of the earth perpendi- 
cular to the plane of the ecliptick ; for the demon- 
{tration of which | refer the reader to the book 
itfelf. 

I think (proceeds he) this confideration cannot 
but lead us into _a tranfcendent admiration of the 
divine wifdom, which hath placed the earth in- 
fuch a pofture, as brings with it feveral convenien- 
cies beyond ‘what we can eafily difcover without 
fiudy and application; 'and I make no queflion, © 
but if the reft of the works of nature were well 
obferved, we fhould find feveral advantages which 
accrue to us by their prefent conftitution, which 
are far beyond the ufes: of them that are yet difco- 
vered 3 by which it will plainly appear, that God 
hath chofen better for us than we could have done 
for ourfelves. 

If any man fhould obje& and fay, it would be 
more convenient for the inhabitants of the earth if 
the’ tropicks ftood at a greater diftance, and the 
Sun moved farther northward and fouthward, for. 
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fo the north and fouth parts, would be relieved, and ~ 
not expofed to fo extreme cold, and thereby render= 
ed uninhabitable, as now they are. : 


To this lanfwer, that this would be more incone_ 
yenient to the inhabitants of the earth in general, 
and yet would afford the north and fouth parts 


but little more comfort; for then as much as the 


‘diftances between the Tropicks were enlarged, fo 


much would alfo the Artick and Antartick circles 
be enlarged too; and fo-we here in England, and 
fo on northerly, fhould not have that grateful and 
ufeful fucceflion of day and night, but proporti- 
onably to the fun’s coming towards us, {fo would 
our days be of more than twenty-four hours 
length; and according to his recefs in winter, our. 
nights proportionable; which how great an incon~ 
venience it would be, is eafily feen: Whereas now 


the whole latitude of the earth, which hath at any 


‘y 


time above twenty-four hours day, and twenty- 
four hours night, is little and inconfiderable in 
comparifon of the whole bulk, as lying near the 
Poles; and yet neither is that part altogether un= 
wufeful, for in the waters there live fithes, which 
elfewhere are not obvious; fo we know the chief 


’ whale-fifhing is in Greenland) yea and not only 
yea, 


fifth, but great variety ‘of water fowl, both whole 
and cloven footed, frequent the waters, and feed 


there, breeding alfo on the cliffs by the fea-fide, as 


‘occupied. 


they do with us; the figures and defcriptions of a 
great many whereof are given us by Martin in his 
voyage to Spitzberg, or Greenland ; and on the land 
bears and foxes, and deer, in the moft northerly coun- 


_ try that was ever yet touched; and doubtlefs, if we 


fhall difcover further to the very North Pole, we 
fhall find all that tract not to be vain, ufelefs or une 

Thirdly, The third and. laft thing I propofed 
was, the conttitution and confiftency of the parts 
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ofthe earth, And firft, admirable it is that the 
waters {hould be gathered together into fuch great 
conceptucula, and the dry land appear; and th’ ugh 
we had not been affured thereof by divine revela~ 
tion, we could not in reafon but have thought fuch 
a divifion and feparation to have been the work. 
of Omnipotency, and infinite Wifdom and Good- 
nefs; for in this condition the water nourithes 
and maintains innumerable multitudes of various 
kinds of filhes, and the dry land fupports and 
fecds as great variety of plants and animals, which 
have their firm footing and habitation; whereas 
had all been earth, all the {fpecies of fithes had 
been loft, and all thofe commodities which the 
water affords us; or all water there had been no 
living for plants; or terreftrial animals, or man 
himfelf, and all the beauty, glory and variety. of 
this infericr world had been gone, nothing being 
to be ‘feen, but one uniform dark body of water ; 
or had all been mixed and made up of water and 
earth into one body of mud and mire, as one 
would think fhould be moft natural; for why fuch 
a feparation as at prefent we find fhould be made, 
no account can be given but providence; I fay, 
had all this globe been mire or mud, then could 
there have been no poffibility for any animals at all 
to have lived, excepting fome few, and thofe very 
dull and inferior ones too ‘Chat therefore the earth 
fhould be made thus, and not only fo, but with fo 
great variety of parts, as mountains, plains, vale 
lies, fand, gravel, lime, ftone, clay, marble, 
argilla, &c. which are fo delé€table and pleafant 
and likewife fo ufeful and eonvenient for the breed= 
ing and living of various plants and animals, fome 
aitecting mountains, fome plains, fome vallies, 
fome watery places, fome fhade, fome fun, fome 
clay, fome fand, fome gravel, &c, ‘Chat the 
earth {hould be fo figured as to have mountains in 
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the mid-land parts, abounding with fprings of wa- 
ter, pouring down ftreams and rivers for the ne 
ceffities and conveniencies of the inhabitants of the 
lower countries, and that the levels and plains 
fhould be formed with fo eafy a declivity as to caft 
off the water, and yet not render travelling or 


tillage very difficult or laborious; thefe things, I. 


fay, muft needs be the refult of countfel, wifdom, 
and defign; efpecially when (as I faid before) not 
that way which feems more facile and obvious to 
chance is chofen, but that which is more difficult 
and hard-to be traced, when it is moft convenient 
and proper for thofe nobler ends and defigns which 
were intended by its wife Creator and governor. 
Add to all this, that the whole dry land is, for the 
moi{t part, covered over with a lovely carpet of 
green grafs, and other herbs, of a colour not 
only moft grateful and agreeable, but moft ufeful 
and falutary to the eye; and this alfo decked and 
adorned with great variety of flowers of beautiful 
colours and figures, and of moft pleafant and fra- 
grant odours, for the refrefhment of our fpirits 
‘and our innocent delight; as alfo with beautiful | 
fhrubs and ftately trees, affording us not only plea-= 
fant and nourifhing fruits, many Jiquors, drugs, 
and good medicines, but timber, and utenfils for 
all forts of trades and the conveniencies of man 3 
out of many thoufands, of which we will only juft 
name a few, left we fhould be tedious and too bulky. — 

Firft, The cocoa, or cocker-nut tree, that fup- 
plies the Indians with almoft whatever they ftand 
jn need of, as bread, water, wine, vinegar, bran- 
_ dy; milk, oil, “honey, fugar, needles, thread, 
linen, clothes, cups, fpoons, befoms, bafkets, pa- 
per, matts for fhips, fails, cordage, nails, coverings 
for their houfes, &c. which may be feen at large in 
the many printed relations of voyages and travels 
to the Eaft-Indies, but moft faithfully in the Hore 
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tus Malabaricus, publifhed by that immortal patron — 
of natural learning, Henry Van Reede Van Drae~ — 
Kaftein, who has had great commands and em= | 
ploys in the Dutch colonies. Scie 4 
Secondly, The Aloe Muricata, vel Aculeata, — 
which yields the Americans every thing their ne- 
ceffities require, as fences and houfes, darts, wea-_ 
pons, and other arms, fhoes, linen, and clothes, 
needles and thread, wine and honey, befides many 
utenfils; for all which Hernandes, Garcililaffo de la 
Vega, and Margrave, may be confulted. 4 
Thirdly, The Bandura Cingalenfium, called by — 
fome the Priapus Vegetabilis, at the end of whofe 
leaves hang long facks or bags, containing a 
pure limpid water, of great ufe to the natives — 
when they want rain for eight or ten months to= — 
pether, . | na a 
_ A parallel inftance to this of the Bandyra, my 
learned and worthy friend Doétor Sloane affords us 
in.a plant by him obferved in the ifland of Jamaica, 
and defcribed by the title of Vifcum Caryophillaides 
Maximum flore tripetalo pallide luteo, femine fila~ 
mentofo, which is commonly called, in that ifland, 
Wild Pine, Philofoph. Tranfaét. No. 251. Page 14. 
I fhall not tranfcribe the whole defcription, but 
only that part of it which relates to this particular: 
‘* From the root (which he had defcribed before) a- 
“* rife leaves on every fide, after the manner of 
** leeks, or ananas, whence the name of wild-pine, 
** or aloes, being folded or inclofed one with ano-« 
** ther, each of which is two foot and an half long, 
“© and from a three inch breadth: at beginning, or 
** bafe, ends in a point, having a very hollow or 
** concave inward fide, and a round or convex out- 
*“ ward one: fo that by all their hollow fides is 
““ made within a very large prefervatory ciftern or 
‘‘ bafin, fit to contain a pretty quantity of wa- 
“ter, which in the rainy feafon falls upon the ut- 
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 moft parts of the fpreading leaves, which have 
«© channels in them, conveying it down to the cif- 
tern where it is kept, as in a bottle, the leaves, 
& after they are {welled out like a bulbous root 
‘to make the bottle, bending inward, or coming 
© apain clofe to the ftalk, by that means hindering 
the evaporation of the water, by the heat of the 
§* fun beams. | 

“In the mountanious, as well as the dry low 
woods, in fcarcity of water, this refervatory is 
not only nececeflary and fufficient for the nourifh- 
© men: of the plant itfelf, but likewife is very ufe- 
“ ful to men, birds, and all forts of infects, whither 
© in {carcity of water they come in troops, and fel- 
«© dom go away without refrefhment. i 
& Captain Dampier, in his voyages, Vol. IT. of 
«© Campeche, tells us, that thefe bafins made of the 
“ leaves of the wild-pine, will hold a pint and half, 
“ or a quart of water, and that. when they find 
 thefe pines, they ftick their knives into the 
“ leaves juft above the roots, and that lets out 
“the water, which they catch in their hats, as 
<¢ (faith he) I hve done many times to my great 
6 relief.” : 

Fourthly, The cinnamon tree of Ceylon, in 
whofe parts there is a wonderful diverfity; out 
of the root they get a fort of camphire, and its 
oil; out of the bark of the trunk, the true oil 
of cinnamon; from the leaves, an oil like that of 
cloves; out of the fruit, a juniepr oil, mith a mix- 
ture of thofe of cinnamon and cloves; befides, 
they boil the berries into a fort of wax, out of 
which they make candles, plaifters, unguents. 
Here we may take notice of the candle trees of 
the Weft Indies, out of whofe: fruit boiled to a 
‘thick fat confiftence, are made very good ben- 
djes, many of which vas been lately diftributed 
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by that moft ingenious merchant,» Mr Charles — 
Dubois | 

» Fifthly, The fountains, or dropping trees,’ in 
the ifles of Ferro, St Thomas, and in Guinea, © 
which ferve the inhabitants inftead of rain, and — 
freth f{prings: my honoured friend, Dr Tancred © 
Robinfon, in alate letter to me, is not of Vofiius’s 
opinion, that thefe trees are of the farulaccous — 
kind, becaufe he obferves, that by the defcrip- 
tions of eye’ witnefles, and by the dried fample — 
fent by Palidanus to the Duke of Wirtenberg, 
the leaves are quite different from thofe of Fe- 
rula’s, coming nearer to the Sefels Ethioptcum Sa 
licts: vel Periclymeni folio: therfore the Doctor ra-~ 
ther thinks them to be of the laurel kind, though 
he concludes here may be many different, forts of © 
thefe running ‘aqueous-trees:~ becaufe that phae- 
nomenon does not depend upon or proceed from 
any peculiarity of the plant, but rather from the 
place of fituation 3 of which he ‘writes more at 
large, in a letter printed in another difcourfe of 
mine. 

 Sixthly, and Laftly, We will only mention the 
names of fome other vegetables, which, with eigh- — 
teen: or twenty thoufand more of that kind, do ma- 
nifeft to mankind the illuftrious bounty and pro — 
vidence: of the almighty and omnifcent Creator, — 
towards his undeferving creatures; as the cotton- — 
trees, the manyoc, or cafave; the potatoe; the 
Jefuir’s bark-tree.; the poppy; the rhubarb; the 
fcammony ; the jalap; the cologuintida ; the Chi- 
wa; farfa; the ferpentaria virginiana, or f{nake- 
weed; the nifi, or genfeg; the numerofe balfom, * 
and gum-trees; many of which are of late much 
Huftrated by the great induftry and fkiH of 
that moft difcerning botaniit, Dr Leanerd. Pluke- 
net. Of what great ufe all thefe, and innumer-. 
able other plants, are to mankind in the feveral 


parts of life, few or none can be ignerants befides 
athe known ufes in curing difeafes, in feeding and 
clothing the poor, “in building, in dyeing m all meé- 
chanicks there may be as many more not yet difcov= 
ered, and which may be referved on purpoie to 
_exercife the faculties beftowed on map, to find out 
what is neceflary, convenient, pleafant, or profitable 
~ to him. | | 

To fum up all in brief: this terraqueous globe, we 

snow, is made up of two parts: : | 
1. A thin and fluid. 
2. A firm and confiftent. 

The former, called by the name of waters the 
Jatter of earth, or dry land. The land, being the 
-more denfe and heavy body, doth naturally, de- 
“{eend beneath the water, and occupy the lower 
places the water afcends and floats abeve at,°  Drit 
we fee that it is not thus: for the land, thougis 
the more heavy, is forcibly and contrary to its na- 
ture fo elevated, as to caft off the water, and ftand 
above it, being (asthe Pfalmift phrafes it) founded 
upon or above the feas, and ejtablifbed above the 
floods, Pfalm Xxiv. 2. and this in fuch manner, ~ 
that not only one fide of the globe, but on ail 
fides, there were probably continents and iflands, 
—raifed fo equally as to counterbalance one another, 
the water flowing between them, and filling the 
hollow and depreffed places: neither was the dry 
land only raifed up, and made to appear, but fome > 
parts (which we call mountains) were highly ele- 
vated above others, and thofe fo difpoled and fituated ~ 
(as we have fhewn) in the mid-land parts, and in 
continued chains running Haft and. Welt, as to 
render all the earth habitable, a great part where~ 
- of otherwife would not have been fo; bur the Tor- 
rid Zone muft indeed have been fuch a place as the 
antients fancied it, uninhabitable for heat. Let us. 
now confider how much betier it is that the dry 
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land fhould be thus raifed up, and the globe di- © 


vided almoft equally between earth and water, 
than that all its furface fhould be one uniform 
and dark body of water; I fay water becaufe that 


naturally occupies the Nibetior place, and not © 


earth; for were it all water, the whole beauty of 
this inferioc world were gone; there could be no 
fuch pleafant and delicious profpects as the earth 
now affords us; no diftinction, and grateful va- 
riety of mountains and hills, plains and vallies 
rivers and pools, and fountains; no fhady woods, 
ftored with lofty and towering trees for timber, 
lowly and more fpread ones for fhade and fruit; no 


amiable verdure of herbs, befpangled with an-in-— 


finite variety of fpecious and fragrant flowers; for 
thofe plants that grow at the bottom of the fea, 
are, for the moft part, of a dull, fullen, and dirty 


olive colour, and bear no Aowieds at all; inftead — 


of the elegant fhapes and colours, the fagatity and 
docility of ingenious beafts and birds, the mufical 
voices and accent of the aerial chorifters, there 
had been nothing but mute, and ftupid, and indocile 
fithes, which feem to want the very fenfe ‘of dif- 
cipline, as may be gathered from that they are not 
vocal, and that there appear in them no organs of 
hearing, it being alfo doubtful whether the element 
they live in be capable of tranfinitting founds; the 
beft fenfe they have, even their fight, can be but 
dull and imperfect, the element of water being 
femi-opaque, and reflecting a good part of the beams 
of light; the moft noble and ingenious creatures 
that live there, the cetaceous kind, being near a-kin 
to terreftrial animals, and breathing in the fame 


element, the open air. Had, I fay, all been 


water, there had been no place for fuch a crea- 
ture as man, as we fee there is no fuch there; there 


is no bufinels for him, no fubject to employ his. 


art and faculties, and’ confequently there could be 
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effects of them; no fuch things as houfes and cities, 
and ftately edifices; as gardens and orchards, and 
walks, and labyrinths, as corn-fields and vine- 
yards, and the reft of thefe ornaments, wherewith 
the wit and induftry of man hath embellifhed the 
‘world. ae i : 
‘Thefe are great things and worthy the care and 
providence of the Creator; which whofo confidereth, 
and doth not difcern and acknowledge, muft néeds 
be as ftupid as the earth he goes upon. eee 
~ But becaufe mountains have been looked upon 
by fome as warts, and fuperfluous excrefcences, 
of no ufe or benefit; nay, rather as figns and 
proofs that the prefent earth is nothing elfe but a 
heap of rubbith and ruins, I fhall reduce and de. 
monftrate in particulars the great ufe, benefit, and 
“neceflity of them. ees 
' {. They are of eminent ufe for the produétion 
and original of fprings and rivers: Without hills 
and: mountains there could be no fuch things, or 
at leaft but very few; no more than we now find 
in plain and leyel countries, that is, fo few, that 
jit was never my hap to fee one; in winter time 
‘indeed we might have torrents and land-floods, 
and perhaps fometimes great inundations; but in 
fummer nothing but ftagnating. water, referved in 
pools and cifterns,, or drawn up out of deep wells ; 
but as for a great part of the earth ‘all lying within 
or near the tropicks) it would neither have rivers, 
nor any rain at all; we thould confequently lofe 
all thofe conveniencies and advantages that rivers 
afford us, of fifhing, navigation, carriage, -driv- 
‘ing of mills, engines, and many others. This 
end of mountains I find affigned by Mr Edmund 
Hally, a man of great fagacity and deep infight 
into the natures and caules of things, in a dif- 
-courfe of his publifhed in the Philofoph. Tranfad. 
Numb. 192. in thefe words: “ This, if we may 
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*¢ allow. final caufes [Hardiment, the thing is clear — 
§* pronounce boldly, without any i/s or ands] this © 
** feems to be one defign of the hills, that their ridge © 
** es being placed thro’ the midft of their continents, — 
s* might ferve as it were for alembicks, to diftil frefh © 
€* water for the ufe of man and beaft; and their — 
6° heights to give a defcent of thofe Gueasim | to run — 
‘< gently, like fo many veins of the microcofm, to be — 
‘s the more beneficial to the creation.” 4 

Il. They are of great ufe for the generation, — 
and convenient dicging up of metals and minerals 5 _ 
which how neceflary inftruments they are of cul-— 
ture and civility, I have before fhewn; thefe we 
fee are all digged out of mountains, and I doubt — 
whether there is or can be any generation of them © 
in perfectly plain and level countries; but if there — 
be, yet could not fuch mines, without great pains — 
and charges, if at all, be wrought; the delfs— 
would be fo flown with waters (it being impof-_ 
fible to make any addits or foughs to drain them) — 
that no gins or machines could fuffice to lay and 
keep them dry. 5 

Ill. They are ufeful to mankind in affording them — 
convenient places for habitation, and fituations of 
houfes and villages, ferving as fkreens to keep off © 
the cold and nipping blafts of the northern and 
eafterly winds, and reflecting the benign and — 
cherifhing fun-beams, and fo rendring their habi- j 
tation both more comfortable and more cheary in> 
winter ; and promoting the growth of herbs and — 
fruit trees,,and the maturation of their fruits in~ 
fummer ; befides cafting off the waters, they lay — 
the gardens, yards, and avenues to the houfes _ : 
dry and clean, and fo as well. more folitary as more © 
elegant ; pkenaas houfes built in plains, unlefs — 
faded with trees, lie bleak, and expofed to wind 
and weather, and all winter are apt to be gricvoully § 
annoyed with mire and dirt. 
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_ IV. They are very ornamental to the earth, 
affording pleafant and delightful profpects, both, 
1. To them that look downwards from them upon 
‘the fubjacent countries; as they muft needs ach 
knowledge who have been but on the downs of 
Suffex, and enjoyed that ravifhing profpect. of the 
fea on one hand, and the country far and wide © 
‘on the other. And, 2. To thofe that look upwards, 
and behold them from the plains and low grounds, 
which, what a refrething and pleafure it is to the 
‘eye, they are beft able to judge who have lived mm 
the ifle of Ely, or other level countries, extending 
‘on all fides farther than one can ken; or have'been 
out far at fea, where they can fee nothing but fky 
‘and water. ‘That the mountains are pleafant ob- 
jects to behold, appears, in that the very images 
‘of them, their draughts and landtfkips, are fo much 
‘efteemed. 

=. They ferve for the production of great va- 
‘yiety of herbs and trees 5 for it ig a true obferva- 
tion, that mountains do efpecially ‘abound with 
‘different fpecies of vegetables, becaufe of the 
“great diverfity of foils that are found there, every 
vertex. or eminency almoft affording a new ‘kind. 
Now thefe plants ferve partly for the food and ful- 
tenance of fuch animals as are proper ‘to the 
“mountains, partly for medicinal ufes, the chief phy- 
fick herbs and roots, and the beft in ‘their kinds, 
“growing there; it being remarkable that the great- 
eft and moft luxuriant fpecies in moft genera of 
plants are natives of the mountains ; partly alfo for 
the exercife and diverfion of fuch ingenious ‘and 
“ 3nduftrious perfons, as are delighted in fearching 
out thefe natural rarities, and obferving the out- 
ward form, growth, natures and ufes of each {pe- 
“cies, and reflecting upon the Creator of them ‘his 
due praifes and benedithioti: | 

Vi, They ferve for the harbour, entertainment, 
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and maintenance of various animals, birds, beafts, © 
and infeéts, that breed, feed, and frequent there 3 _ 
for the higheft tops and pikes of the Alps them= — 
felves are not deftitute of their inhabitants; the 


ibex, or ftein-buck, the rupicapra, or chamois, among 


quadrupeds; the lagopus among birds; and 13 


myfelf have obferved beautiful papilios, and ftore 


of other infects, upon the tops of fome of the Al- | 


pine mountains. Nay, the higheft ridges of many of. 


thofe mountains ferve for the maintenance of © 


cattle for the fervice of the inhabitants of the val- 
lies; the men there, leaving their wives and 
younger children below, do not, without fome 


difficulty, clamber up the acclivities, dragging their 


kine with them, where they feed them, and milk 
them, and make butter and cheefe, and do all the 


dairy-work, in fuch forry hovels and fheds as they 


build there to inhabit in during the fummer months 3 
this I myfélf have feen and obferved in Mount Jura, 
not far from Geneva, which is high enough to retain 
{now all the winter. 

The fame they do alfo in the Grifons country, 
which is one of the higheft parts of the Alps; tra- 
velling through which, I did not fet foot off fnow 
for four days journey, at - the latter end of 
March. 

VII. Thofe long ridges and chains of lofty and 
topping mountains, which run through the whole 
continents Eaft and Weft, (as I have elfewhere ob-~ 
ferved) ferve to ftop the evagation of the vapours 


‘to the North and South in hot countries, condenf- 


ing them, like alembick heads, into water, and 
fo by a kind of external diftillation giving original 
to fprings and rivers; and likewife by amailing, 
cooling, and conftipating of them, turn them into 
rain; by thofe means rendering the fervid regions 
of the Torrid Zone habitable. | 
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‘This difcourfe concerning the ufe of mountains, 
Ihave made ufe of in another * treatife; but be= 
caufe it is proper to this place, I have (with fome 
alterations and enlargements) here repeated it. 

_ Thad almoft forgotten that ufe they are of to 

“mankind, in ferving for boundaries and defences 
to the territories of kingdoms and common- 
wealths. ) , ae 

- A fecond particular Ihave made choice of more 
exadily to furvey and confider, is the body of man; 
wherein I fhall endeavour to difcover fomething of 
the wifdom and goodnefs of God: Firft, by mak- 
ing fome general obfervations concerning the body. 
‘Secondly, by running over and difcourfing upon its 
principal parts and members. : 

I. ‘Then, in general, I fay, the wifdom and good- 
els of God appears in the ereét pofture of the bo- 
dy of man, which isa privilege and advantage gi« 
ven to man above other animals; but though this 
be fo, yet I would not have you ‘think that all the 
particulars I fhall mention are proper only to the. 
body of man, diverfe. of them agreeing to many 
other creatures. lt is not my bufinefs to confider 
only the prerogatives of man above other animals, 
but the endowments and perfections which nature 
hath conferred on his body, though common to 
them with him. Of this erection of the body of 
man the antients have taken notice, as a particular 
gift and favour of God. : 
x 3 \ 

Pronaque cum fpettent animalia caetera terram, 
Os homini fublime dedit, coelumque tuert 

Sulit, et ereéios ad fydera tollere vultus. oS 
; Ovid. Metam. 1. 

And before him, Tully in his fecond book, Da’ 
dat. Deorum. 

* The diffolution of the world, 
oe Ala , 
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Ad bane providentiam naturae tam diligentem 
tamque folertem adjungi multa poffunt, e quibus m= 
telligatur quantae res hominibus.a Deo, guamque exi- 
miae tributae funt, qui primum eos humo excitatos, 
celfos et ercétos conftituit, ut Deorum cognitionem 
eoelum intuentes capere poffent. Sunt enim e terra 
homines, non ut incolae atque habitatores, fed-quafe 
fpetatores fuperarum rerum atque coelefrium, qua=~ 
rum fpetaculum ad nullum aliud genus animantium 
pertinet. 

Man: being the only creature in this fublunary 
world made to contemplate heaven, it was conve- 
nient that he fhould. have fuch a figure, or fitus of 
the parts of his body, that he might conveniently 
look upwards. But to: fay the truth in this refpect 
of contemplating the heavens, or looking upwards, I. 
do not fee what advantage a man hath by this erec- 
tion, above other animals, the faces of moft of them 
being more fupine than ours, which are only perpen- 
dicular to the horizon, whereas fome of theirs ftand 
reclining; but yet two or three other advantages we 
have of this ere&tion, which I fhall here mention.. 

Firft, It is more commodious for the fuftaining 
of the head, which being full of brains, and very — 
heavy (the brain in man being far larger, in pro- 
portion to the bulk of his body, than in any other 
animal). would have been very painful and weari- 
fome to carry, if the neck had“lain parallel or in- 
clining to the horizon. ah 

Secondly, This figure is moft convenient for 
profpeét, and looking about one; a man may fee 
further before him, which is no {mall advantage 
for avoiding danger, and difcovering whatever he 
fearches after, ' 

Thirdly, The conveniency of this fite of our 
_ bodies will more clearly appear, if we confider 
what a pitiful condition we had been in, if we ha& 
been conttantly neceflitated to ftand and walk upon 
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all four; man being, by the make of his body, of 


all quadrupeds (for now [ muft compare him with 
them) the moft unfit for that kind-of inceffus, as I 
dhall thew anon; and befides that we fhould have 
_ wanted, at leaft in a great meafure, the ufe of our 
hand, that invaluable inftrument, without which he 
had wanted moft of thofe advantages we enjoy as 
realonable creatures ; as 1 fhall more particulary de- 
mon(trate afterwards. 13% 

But it may be perchance objected by fome, that» 
nature did not intend this erection of the body, 
but that ic is fuperinduced and artificial; for that _ 
children at firft creep on all four,-according to that 
of the poet ; 


Mox guadrupes, ritugue tulit fua membra ferarum. 
| Ovid. 


To which I anfwer, that there is fo great an 
inequality in the length of our legs and arms, as 
would make it extremely inconvenient, if not ims 
pofiible for us to walk upon all four, and fet us al- 
mott upon our heads; and therefore we fee that 
children do not creep upon’their hands and feet, 
but upon their hands and knees ; fo that it is plain 
that mature intended us to walk as we do, and nor: 
upon all four. 7 f 

2. L argue from the fitus, or pofition of our faces; 
for had we been to walk upen all four, we had been 
the moft prone of all animals, owr faces being pas 
rallel to the horizon, and looking dire@ly down- 
wards. wD be 

3. The greatnefs and ftrength of the mufcles of 
the thighs and legs above thofe of the armis, is’ a 
clear indication that they were by nature intended 
for-a more difficult and laborious action, even the 
moving and transferring the whole body, and that 
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motion to be fometimes secures for a great while 
together. 

As for that argument taken bens the contrarv 
flexure of the joints of our arms and legs to that ~ 
of quadrupeds, as that onr knees bend forward, 
_whereas the fame joint of their hind legs bends 
backward; and that our arms bend backward, 
whereas the knees of their fore legs bend foreward ; 
although the obfervation be as old as Ariftotle, be- 
caufe 1 think there is a miftake in it, in not com- 
paring the fame joints (for the firft and uppermoft 
_ joint in a quadruped’s hind legs bends forward as 
well as a man’s knees, which anfwer to it, being 
the uppermoft joint of our legs, and the like mu- 
zatis mutandis may be faid of the arms) I fhall not 
infift upon it. 

Another particular which may ferve to demon- — 
ftrate that this erect pofture of the body of man 
was intended and defigned by the wife and good 
author of nature, is the faftening of the cone of 
the pericardium to the midriff; an account where- 
of I fhall give the reader out of the ingenious Br 
ee Anatomy of the Grang-Outang, or Pigmie, 


49. 

+Velalius, faith he, and others make it a peculia- 
rity to man, that the pericardium, or bag that in- 
clofes the heart, fhould be faftened to the Dia- 
phragam. Vefalius tells us (De Corporis Humani 
Fabrica, lib. 9. cap. 8.) Caeterum involuchri mucro, 
et dextri ipfius lateris egregia portion fepti tranfverfi 
nervea circule validifime amploque admodum /patia 
connafcitur, quod pominibus eff peculiare. ‘* The 
** point of the pericardium, and a very eonfiderable 
** portion of its right fide is moft firmly faftened-to 
*¢ the nervous circle of the midriff for a large fpace, 
“© which is peculiar to mankind.” So Blancardius, 
Anat. Reformat. cap. 2. p. 8. Homo prae caeteris 
— animalibus hoc peculiare habet, quod ejus pericare 
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dium fepti tranverfi medio femper accrefcat, cum 
idem in quadrupedum genere liberum et aliquanta 
fpatio ab ipfo remotum fit: * Man hath this peculiar 
“‘ to him, and different from other animals, that his — 
© pericardium doth always grow to the middle of the 
© midriff; whereas in the quadruped kind it is free, 
*© and removed fome diftance from it. 
_ he pericardium in man is therefore thus faft- 
ened, that in expiration it might affift the diaftole 
of the diaphragm: for otherwife the liver and 
ftomach being fo weighty, they would draw it 
down too much towards the abdomen, fo that, upon _ 
the relaxation of its fibres in its diaftole, it would 
not afcend fufficiently into the thorax, fo as to 
caufe a fubfidency of the lungs by leflening the ca- 
_vity there. In quadrupeds there is‘ no need of this 
-adhefion of the pericardium to the diaphragm ; 
for in them, in expiration, when the fibres of the 
diaphragm are relaxed, the weight of the vifcera 
of the abdomen wil! eafily prefs the diaphragm 
up into the cavity of the thorax, and fo perform that 
fervice; befides, were the pericardium faftened to 
the diaphragm in quadrupeds, it would hinder 
its fyftole in infpiration, or its defcent downwards 
upon the contraction of its mufcular fibres; and - 
the more, becaufe the diaphragm being thus tied 
up, it could not then fo freely force down the 
weight of the vifcera, which are always prefling 
upon it, and confequently not fufficiently dilate the 
cavity of the thorax, and therefore muft hinder 
their infpiration. Thus we fee how neceflary it is, 
that in man, the pericardium fhould be faftened to _ 
the diaphragm, and in quadrupeds how inconve- 
nient it would be. ‘* And fince we find this diffe. 
** rence between the hearts of brutes and men im 
“* this particular, how can we imagine but that it 
** muit needs be the effect of wifdom and defign, 
* and that man was intended by nature, to walk 
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*‘ erect, and not upon all four, as quadrupeds 
do” 

II. The body of man may thence be proved to be 
the effect of wifdom, becaufe there is nothing in it 
deficient, nothing fuperfluous, nothing but hath its 
end and ufe. So true are thofe maxims we have al- 
ready made ufe of: Natura nikil facit frufira, and 
Natura non abundat in fuperfiuis, nec deficit in nece/= 
faris.. © No part that we can well {pace..: The eye 
cannot fay to the hand, I have no need of thee e 

“ nor the head to the feet, I have no need of you,” 
1 Cor. xii. 21, that I may ufurp the Apofile’s fimi- 
litude. 

_ The beily cannot quarrel with the members, nor 
they with the belly for her feeming floth; as they 
provide meat for her, fo the concoéts and diftributes 
it tothem; only it may be doubted to what ufe 
the paps in men fhould ferve, I anfwer, partly for 
ornament, partly for a kind of conformity be- 
tween the fexes, and partly to defend and cherith 
the hearts in fome they contain milk, as in a Dae 
nifh family we “read of in Bartholine’s Anatomical 
Ohfervations ; however, it follows not that they, or 
any other parts of the body, are ufelefs, becaule we 
are ignorant. . a | 

T have lately met with a ftory in Signior Paulo 
Boccone’s Natural Obfervations, printed at Bologna 
in Italy, 1684, well attefted, concerning a country- 
man, called Dillardino di Billo, living in a village 
belonging to the city of Nocera in Umbria, called 

Somareggio, whofe wife dying, and leaving a 
young infant he nourifhed it with his own milk, 
This man, either becaufe in the fmall village where 
he. lived. there was not a wet nurfe to be had, or 
becaufe he was nat able to hire one, took the child, 
and applying it to his own bofom, and putting 
the nipples of his breafts into its mouth, invit- 
ed it to fuck, which the infant did, and after 
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divers times drawing, fetched fome milk ; Where. 
at the father encouraged, continued to apply it, 
and fo after a while it brought down the milk fo 
-plentifully as to nourifh it for many months, till ic 
was fit to be weaned. Hereupon my author hay- 
ing proved by fufficient authority of able anato- 
mitts, fuch as Francifcus- Maria Florentinus, and 
Marcellus Malphigius, that the paps of men have 
the fame ftruture, and the fame veffels with thofe 
of women, concludes, that nature hath not given 
paps to’ men, either to no purpofe, or for mere orna- 
ment; but, if need requires, to, fupply the defect of 
the female, and give fuck to the young. . ‘ 

Had we been born with a large wen upon our 
faces, or a Bavarian poke under our chins, or 
a great bunch upon our backs like camels, or any 
the like fuperfluous excrefcency, ‘which thould be 
‘not only ufelefs but troublefome, not only ftand us 
in no ftead, but alfo be ill favoured to behold, and 
burdenfome to carry about; then we might haveg 
had fome pretence to doubt whether an intelligent 
and bountiful Creator had sa our architeét : For 
chad the body been made by chance, it muft in all 
likelihood have had many of thele fuperfluous and 
unneceffary parts. 

But now feeing there is none of our members 
but hath its place and -ufe, none that we could 
fpare, or onveniently live without, were it bur 
thofe we account excrements, the hair of our 
heads, or the’ nails on our fingers ends; we mutt 
needs be mad or fottifh, if we can conceive any 
other than that an infinitely good and wile God was 
our author and former. 

Tl. We may fetch an argument of the wifdom 
and providence. of God froay the convenient fitua- 
tion and difpofition of the parts and members of our 
bodies ; they are feated moft conveniently for ule, 
- for: en, and for mutual aflittance ! 
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Firft, For ufe. So we fee the fenfes of fuch 
eminent ufe for our well-being, fituate in the head, 
as centinels in a watch-tower, to receive and con- 
vey to the foul the impreffions of external objects. 
Senfus autem iuterpretes ac nuntii rerum in capite 
tanquam in arce mirifice ad ufus neceffarios et faéti 
et collocatt funt. Cic. de Nat. Deorum. The eye 
can more eafily fee things at a diftance, the ear 
receive founds from afar: How could the eye have 
been better placed, either for beauty and orna- 
ment, or for the guidance and dire&ion of the 
whole body? As Cicero proceeds well, Nam oculi 
tanquam fpeculatores altiffimum locum obtinent, 
ex quo plurima confpicientes funguntur fuo mune- 
re: Et aures quae fonum recipere debent, qui na. 
tura in fublins fertur, rette in altis corporum para 
tibus collocatae funt  itemgque nares, eo quod om= 
nis odor ad fuperiora fertur, reéte furfum funt. ‘© For 
** the eyes like centinels, occupy the higheft place, 
** from whence feeing many things, they perform 
** their functions; and the ears, which are made for 
*‘ the reception of founds, which naturally are car- 
** ried upwards, are rightly placed in the upper~ 
«* moft parts of the body; alfo the noftrils, becaufe 
“‘ all odours afcend, are fitly fituate in the fuperior 
‘* parts. I might inftance in the other members: 
How could the hands have been more conveniently 
placed for all forts of exercifes and works, and for 
the guard and fecurity of the head and principal 
parts? the heart, to difpenfe life and heat to the 
whole body, viz. near the centre; and yet becaufe 
it is harder for the blood to afcend than defcend, 
fomewhat nearer the head. It is alfo obfervable, 
that the finks of the body are removed as far from 
the nofe and eyes, as may be, which Cicero takes 
notice of in the fore-mentioned place: Ut in aea 
dificiis archite&ti avertunt ab oculis et naribus dom 
minorum ¢a quae profluentia neceffario effent tetri 
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aliquid habitura; Sic natura res fimiles procul aman- 
_davit a fenfibus. : o 
Secondly, For ornament: What could have been 
better contrived, than that thofe members which are 
piirs, fhould ftand by one another in equal altitude, 
and anfwer on each fide one to another? And, 
- Thirdly, For mutual afliftance. We have before 
fhewed how the cye ftands moft conveniently for 
guiding the hand, and the hand for defending the 
eye; and the like might be faid of the other parts, 
they are fo fituate, as to aftord directions and help one — 
to another. This will appear more clearly, if we i+ — 
magine any of the members fituate in contrary pla- 
ces or pofitions. Had a man’s arms been fitted only 
to bend backwards behind him, or his legs only to 
-move backwards, what directions could his eyes then 
have afforded him in working or walking? Or how 
could he then have fed himfelf? Nay, had one arm 
been made to bend forward and the other directly 
backward, we had then loft half the ufe of them, 
fince they could not have aflifted one the other in 
any action. ‘ake the eyes, or any other of the or- 
gans of fenfe, and fee if you can find any fo conve- | 
nient a feat for them in the whole body, as that they 
now poflefs. | sie eee ce 
IV. From the ample provifion that is made for 
the defence and fecurity of the principal parts. 
thofe are, 1. The héart, which is the fountain 
of life and vegetation, Oficina fpirituum vitali« 
um, principium et fons caloris nativi, lucerna hu- 
midi radicalis; and that I may fpeak with the 
chymifts, Zp/e fol microcofmi, ‘“* thé very fun of the 
« microcofm,” or little world, in which is con 
tained that vital flame, or heavenly fire, which 
Prometheus is fabled to have ftole from Jupiter ; 
or, as Ariftotle phrafes it, that Amoyo wo ay 
amravav soxede Divinam quis refpondens elemena 
to flellarum. This for oe: fecurity is fituate in 
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the centre of the trunk of the body, covered firft 
with his own membrane; called pericardium, lodged 
within the foft bed of the lungs, encompafied round 
with a double fence, (1.) Of firm bones or ribs, to 
Bear off blows; (2.) Of thick mufcles and fkins, 
befides the arms conveniently placed, to fence off ~ 
any violence at a diftance, before it can approach 
to hurt it, 2. The brain, which is the princi- 
ple of all fenfe and motion, the fountain of the 
animal fpirits, the chief feat and palace-royal of. 
the foul; upon whofe fecurity depends whatever 
privilege belongs to us. as fenfitive or rational crea- 
tures.. This, I fay, being the prime and immediate 
organ of the foul, from the right conftitution 
whereof proceeds the quicknefs of apprehenfion, 
acutenefs of wit, folidiry of judgment, method 
and order of invention, ftrength and power of 
memory (which if once weakened and difordered, 
there follows nothing but confution and difturb= 
ance in. our apprehenfions, theughts and judgment). 
is invironed: round about with fuch a potent defence, 
that it muft be a mighty force indeed that is able to 
‘injure it. 

1 A fcull, fo bard, thick, and tough, that it 
is almoft as eafy to {plit a helmet of iron as to make 
a fracture in it. This is covered with fkin, and 
hair, which ferve to keep it warm, being naturally 
a very cold part, and alfo to quench and diffipate 
the force of any ftroke that fhall be dealt it, and 
zetund the edge of any weapon. 3. And yet 
more than all this, there is ftill a thick and tough 
membrane, which hangs loofer about it, and doth’ 
not fo clofely embrace it, (that they call dura ma- 
zer,) and in eafe the fkull happens to be broken, 
doth often preferve it from injury and diminution. 
And, laftly, a thin and fine membrane, ftrait, and. 


clofely adhering, to keep it from quafhing and 
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fhaking. The many pairs of nerves proceeding 
from it, and afterwards diftributing aad branching 
_. themfelves to all the parts of the body, either for: 
- nutrition or motion, are wonderful to behold in pre- 
pared bodies and-even in the {chemes and figures of 
Dr Willis and Vieufiens. ae yo: 

I might inftance 3. in the lungs, which are fo 
ufeful to us, as to life and fenfe, that the vulgar 
think our breath is our very life, and that we 
breathe out our fouls from thence; fuitable to 
which notion both anima and /piritus in Latin, 
and zvas in Greek, are derived from words tat 
fignify breath and wind; and ¢effure or exhalare 
animam fignify to die. And the old Romans 
afed to apply mouth to mouth, and receive the 
Jaft gafps of their dying friends, as if our fouls 
had come out that way. From hence, perhaps, | 
-might firft {pring that opinion of the vehicles of 
{pirits; the vulgar, as I hinted before, conceiv~ 
ing that the breath was, if net the foul itifelf, 
yet that wherein it was wafted and carried away. 
Thefe lungs, I fay, are, for their better fecurity 
and defence, fhut up in the fame cavity with the 
heart. a ae 
WV. 1In the abundant provifion that is made a-. 

gainft evil accidents and inconveniencies. And the 
liberality of nature, as to this particular, appears, 
1. In that fhe hath given many members (which 
are of eminent ule) by pairs, as two eyes, two 
ears, two nottrils, two hands, two feet, ‘twe 
breatts, [mammae] two reins; that fo, if by any 
crofs or unhappy accident one thould be difabled 
or rendered ufelefs, the other might ferve us toler~ 
ably well; whereas had a man but one hand or 
one eye, &c. if that were gone, all were gone, and 
we left in an evil cafe. See then, and acknowledge 
the benignity of the Deity, who hath Lbeftowed 
upon us two hands, aad two eyes,.and other the 
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like parts, not only for our necefiity but convenien- 
_cy, fo long as we enjoy them; and for our fecuri- 
ty, in cafe any mifchance deprive us of one of them. 
2. In that all the veffels of the body have many 
yamifications ; which particular branches, though 
they ferve mainly for one member or muifcle, yet. 
fend forth fome twigs to the neighbouring muicles, 
and fo interchangeably the branches that ferve 
thefe fend to them; fo that if one branch chance 
to be cut off or obftructed, its defect may, in fome 
meafure, be fupplied by the twigs that come fram 
the neighbouring veflels. 3. In that fhe hath pro-- 
vided fo. many ways to .evacuate what might be 
hurtful. to us, or breed difeafes in our bodies. If 
any thing opprefs the head, it hath a power to free 
itfelf by fneezing: if any thing fall into the lungs, 
or if any humour be difcharged upon them, they 
have a faculty of clearing themfelves, and cafting it 
up by coughing; if any thing clog or burden the 
ftomach it hath an ability of contrad¢ting itfelf, 
and throwing it up by vomit. LBefides thefe ways 
of evacuation, there are, fiege, urine, fweating, 
haemorrhaiges from the nofe, and haemorrhodial 
veins, fluxes of rheum. Now the reafon why na- 
ture hath provided fo many ways of evacuation, is, 
becaufe of the different- humours that are to be 
voided or caft out. When therefore there is a fecre- 
tion made of any noxious humour, it is carried off 
by that emunétory, whofe pores are fitted to receive 
and tranfmit the minute parts of it; if at leaft this 
feparation be made by percolation, as we will now 
fuppofe. but not affert, yet I doubt not but the 
fame humour may be caft off by diverfe emunc- 
 gories, as is clear in urine and fweat, which are 
for the main the fame humour carried off feveral 
ways. : | 

To this head of provifion againft inconveniencies, 
J fhall add an obfervation or two concerning fleep, 
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‘1. Sleep being neceflary to man and other animals. 
for their refrefhment, and for the reparation of — 
that great expence of {pirits which is made in the 
day-time by the conftant exercife of the fenfes 
and motions of the mufcles, that it might eafé and — 
refrefh us indeed, nature hath provided, that though | 
we lie long upon one fide, we fhould have no fenie 
of pain and uneafinefs during our reft, no, nor when 
we awake; whereas in reafon one would think, 
‘that the whole weight of the body prefling the 
mufcles and bones on which we lie, fhould be very 
burdenfome and wneafy, and create a grievous 
fenfe of pain; and we find by experience that it 
doth fo when we lie long awake in the night, we 
being not able (efpecially if never fo little indif- 
pofed) to reft one quarter of an hour in the fame 
pofture, without fhifting of fides, or at leaft etch- 
ing this way and that way, more or lefs How 
this may be affected, is a great queftion. To me it 
feems moft probable, that it is done by an inflation 
of the mufcles, whereby they become both foft, 
and yet renitent, like fo many pillows, diffipating 
the force of the preflure, and fo preventing or 
taking away the fenfe of pain. ‘That the mufcles 
are in this manner inflated in time of reft, ap- 
pears to the very eye in the faces of children, 
and may be proved from that, when we reft in our 
clothes, we are fain to loofen our garters, fhoe- 
-ftrings, and other ligatures, to give the fpirits free 
_pafiage, elfe we fhall experience pain and uneafinefs 
‘in thofe parts, which when we are waking we find 
not. . 

The reafon- of this phaenomenon, viz. that sar 
ynoie, or want of pain, we experience in fleep, during 
and after a long decubitus on one fide, Dr Lifter, 
in his fourney to Paris, p. 113. and Dr Jones, in 
his treatife of The myjfieries of Opium revealed, 
-attribute to the relaxation of the nerves and muf- 


y 
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cles in time of fleep; and the fenfe of pain and un- 
eafinefs when we lie awake, to the tenfion of them 
sduring that time: this, I do not deny, but yet I 
think the reafon I have afligned hath a great inte- 
reft in that reft and eafinefs we enjoy when afleep. 

2. Becaufe fleep is inconfiftent with the. fenfe 
of pain, therefore during reit, thofe nerves which 


«onvey that motion to the brain, which excites in 


the foul a fenfe of pain, are obftructed. This 1 my-_ 


felf have had. frequent expericnce. of, fince I have 
been troubled with fores on my legs; upon fudden 
awaking finding myfelf at perfect eafe, and void 
“of all fenfe of pain for a minute’s time or more, 
athe, pain then by degrees returning ; which 1 could 


-attribute to nothing but the diffipating of that va-— 


spour, or whatever elfe it were, which obfiruéted the 


nerves, and giving the dolorifick motion free paf- 


“fage again. 
‘Upon fecond thoughts, and reading what De 
‘Lifter and Dr Jones have written concerning this 


_fubje&, 1 rather incline to believe, that the moti- 


-on-caufing a fenfe of pain, is conveyed to the brain 
by the nerves themfelves in tenfion, as we fee in 
-cords, and the Jeaft touch at one end pafles {peedi- 
ly to the other, when they are ftretched, which it 
doth not when they are relaxed, and not by the fpi- 
pits pafling through them; and, on the other fide, 
the infenfiblenefs of pain proceeds rather from the 
relaxation of the nerves than their obftruation ; but 


“wet this tenfion of the nerves and mufcles is owing 


to the fpirits flowing down into them, and diftend- 
ing them. . 
Mi. From the conftancy that is obferyed in the 


4 


number, figure,’ place, and make of all the prin= 


cipal parts; and from the variety in the lefs. Man 


“is always mending and altering his works; but na- 


ture obferves the fame tenor, becaufe her works 
are fo perfect, that there is no place for amend 
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ments; nothing that can be reprehended. ‘The moft 
fagacious men in fo many ages have not been able 
to find any flaw in thefe divinely contrived and 
formed machines, ‘* no blot or error in this great vos 
“lume of the world, as if any thing had been an ims 
““ perfedt eflay at the firft,” (to ufe the Bifhop of 
Chefter’s words :) nothing that can be altered for the 
-better, nothing but if it were altered would be mar- 
red. This could not have been, had man’s body been 
the work of chance, and not counfel and: provi« 
dence: why fhould there be conftantly the fame 
parts? why fhould they retain conftantly the fame 
places? why fhould they be endued with the fame 
fhape and figure? Nothing fo contrary as con» 
ftancy and chance. Should I fee a man throw the 
fame number a thonfand times together upon but 
three dice, could you perfuade me that this were 
accidental, and that there was no neceflary caufe 
of it? How much more then incredible is it, that 


conftancy in fuch a variety, fuch a multiplicity of 


-parts, fhould be the refult of chance? Neither 
~yet can thefe works be the effects of neceflity: or 
fate, for then there would be the iame conflancy ob- 
ferved in the fmaller as well as the larger parts and 
veffels 5 whereas there-we fee nature doth Judere, as 
it were, {port itfelf; the minute ramifications of all 
the vellels, veins, arteries, and nerves, infinitely: va- 


_rying in individuals of the fame {pecies, fo. that they. 


are notin any two alike. 

2. VII ‘Phe great wifdom of the divine Creator 
appears, in that there is pleafure annexed to thofe 
actions that are neceffary for the fupport and pre- 
fervation of the individuum, and. the continuation 

and propagation of the fpecies; and not only fo 
but pain to the neglect or forbearance of them. 
For the fupport of the perfon, it hath annexed 
pleafure to eating and drinking; which elie, out 
of lazinefs, or multiplicity of bufineis, a man 


~ 
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would be apt to neglect, or fometimes forget. In- 
deed to be obliged to chew and fwallow meat daily 
for two hours fpace, and to find no relifh or plea- 
fure in it, would be one of the moi burdenfome 
and ungrateful tafks of a-man’s whole life; but be- 
caufe this action is abfolutely neceflary, for abundant 
fecurity nature hath inferted in us a painful fenfe of 
hunger, to put us in mind of it; and to reward our 
performance hath adjoined pleafure to itt Andas 
for the continuation of kind, I need not tell you, 
that the enjoyments which attend thofe actions are the 
higheft gratifications of fenfe. 

VHI. The wonderful art and providence of the 
contriver and former of our bodies, appears in the 
multitude of intentions he muft have in the for- 
mation of the .feveral parts of the qualifications — 
they require, to, fit them for their feveral ufes*. 
Galen, in his, book de Formatione Foetus, takes no 
tice, ‘© That there are in a human body above fix 
“’ hundred feveral mufcles, and there are at leaft tem 
‘‘ feveral intentions or due qualifications to be obferv= - 
‘¢ ed in each of thefe; proper figure, juft magnitude 
“ right difpofition of its feveral ends, upper and low 
“ er, pofition of the whole, the infertion of its pro- 
. per nerves, veins, and arteries, which are each of 
“ them to be duly placed; fo that about the muf- 
“* cles alone, no lefs than fix thoufand feveral ends 
“ or aims are to be attended to. ‘The bones are 
‘* reckoned to be 284. The diftin& fcopes or in» 
“‘ tentions in each of thefe are above 403 in all 
«© about 1cocce. And thus it is in fome propor- 
“‘ tion with all the other parts, the fkin, liga- 
‘* ments, veflels glandules, humours: but more 
‘© efpecially with the feveral members of the body 
‘‘ which do, in regard of the great variety and 
« multitude of thofe feveral intentions required to 
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“‘ them very much exceed the homogeneous parts 3 
-** and the failing in any one of thefe, would caufe 
‘ irregularity in the body, and in many of them 
** fuch as would be very notorious.” Now to ima-_ 
gine that fuch a machine, compofed of fo many 
parts, to the right form, order, and motion where- 
of, fuch an infinite number of intentions are re= 
quired, could be made without the contrivance of 
fome wife agent, muft needs be irrational in the - 
higheft degree. ~ | 

This wonderful mechanifm of human_ bodies, 
next to viewing the life, may be feen at large in 
the excellent figures of Spigelius and Bidloo, their 
 fituation, order, connexion, and manner of fepa- 
rating them, in Lyferus his Cult. Anatom. The 
almoft infinite- ramifications, and inofculations of 
all the feveral forts of veffels, the ftru€tures of the 
glands, and other organs, may eafily be detected 
by glaffes, and traced by blowing in of air, and 
drying them, or by injecting through peculiar fy- 
ringes melted wax or quick-filver; the operations 
whereof may be learned out of Swammerdam, Ca- 
fpar Bartholine, and Antonio Nuck. 

JX. Another argument of wifdom and defign in 
contrivance of the body of man and other animals, 
is the fitting of fome parts to divers offices and 
ufes, whereby nature doth (as the proverb is) Una 
fidelia duos parictes dealbare, * Stop two gaps with 
** one butfh;” fo, for inftance, the tongue ferves 
not only for tafting, but alfo to affit the mafticas 
tion of the meat and deglutition, by turning it a- 
bout, apd managing it in the mouth, to gather up 
the food, in man by licking ; in the dog and cat-kind 
by lapping ; in kine, by plucking up the grafs: pars 
ticularly in man, it is of admirable ufe for the for. 
mation of words and fpeaking. : : 

_ The diaphragm, and mufcles ‘of the abdomen, ' 
or lower belly, are of ue not only for refpiration, 
Oe RAR: 


402  - The Wispom of GOD Part Te 


but alfo for compreffing the inteftines, and forcing 
the chyle into the lacteal veins, and likewife out — 
of the faid veins into the thoracick channel; and 
here (to note that by the way) appears the ufe of a 
¢ommon receptacle of chyle, that by the motion of 
the mufcles of refpiration, it being prefied upon, 
the chyle might with more facility be impelled in- 
to the fore-mentioned duct; .betides, this action 
of refpiration and motion of the faid diaphragm 
and mu(cles, ‘may ferve alfo for the comminution 
and concoction of the meat in the ftomach (as © 
~fome, not without reafon, think) by their conftant 
agitation and motion wpwards and downwards, 
refembling the pounding or braying of materials in 
a mortar. 

And to inftance in no more, the mufeular con- 
traction and pulfe of the heart ferves not only for 
the circulation of the blood, but alfo for the more 
perfect mixture of its parts, preferving its due cra= — 
fis and fluidity, and incorporating the chyle and o- 
ther juices it receives with it. | 

X. Lhe wifdom and goodnefs too of the divine 
former of our bodies, appears in the nourifhment 
of them; for that food which is of a wholefome 
juice, and proper to nourifh and preferve them in 
a healthful ftaté, is both pleafant to the tafte, and 
grateful and agreeable to the ftomach, and conti- 
nues to be fo till our hunger and thirft be well ap- 
peafed, and then begins to be lefs pleafant, and at 
laf even naufeous and loathfome. The full fomach 
loaths the honey-comb. . 

On the other fide, that which is unwholefome 
and unfit for nourifhment, or Ueftructive of health, 
is alfo unpleafant to the tafte, and ungrateful and 
difagreeable to the ftomach, and that more or lefs, 
according as it is more or lefs improper or noxious. » 
And though there be fome forts of food lefs plea- 
fant to the tafte, which by ufe may be rendered 
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grateful, yet to perfons that are in health, and in 
no neceffity of ufing fuch viands, I think it were - 
better to abftain from them, and follow nature, ta 
eating fuch things as are agreeable to their palate 
and ftomach ; for fuch unpleafant diet muft needs 
alter the temper of the body, before it can become 
acceptable; and doubtlefs for the worfe. 

I might add hereto, that even pain, which is 
the moft grievous and afflitive thing that we are 
fenfible of, is of great‘ufe tous. God hath annexed 
afenfe of pain to all difeafes and harms of the 
body inward and outward, (and there is no pai 
but proceeds from fome harm or difeafe} to be an 
effeCtual {pur to excite and quicken us to feck for - 
 f{peedy help or remedy; and hath fo ordered it, | 
_¢hat as the difeafe heals, fo the pain abates. Nei- 
‘ther doth pain provoke us only to feck eatfe and 
relief when we labour under it, but alfo makes us 
careful to avoid for the future all fuch things as 
are productive of it; that is, fuch things as are” 
hurtful to our bodies, and deftruétive of the health, 
and well-being of them, which alfo are for the moft 
part prohibited by.God, and fo finful and injurious to. 
our fouls, So we fee what care the divine providence 
hath taken, and what effectual means it hath ufed, — 
for the healing of our difeafes, and the mainte- 
nance ‘and prefervation of our health. ‘This is the’ 
true reafon of our pain; howbeit, I will not deny: 
but that God doth fometimes himfelf immediately 
inflit difeafes, even upon his own children, for 
many good confiderations, which [ fhall not here. 
enumerate; neither fhall I mention the ufes that 
parents and mafters make of it, for the correct= 
ing their children and fervants; or magiftrates, 
for the punifhing of malefactors, they being: be= 
yond my fcope; only. I cannot’ but take notice, 
that it is a zoavxpnsv, a thing of manifold’ ulesy. 
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and neceffary for the government both of common- 
wealths and families. 

_ XL Sonte fetch an argument of providence 
from the variety of lineaments in the faces of men, 
which is fuch, that there are not two faces in the 
world, abfolutely alike; which is fomewhat firange, 
fince all the parts are in fpecie the fame. Were na- 
ture a blind architect, I fee not but the faces of 
fome men might be as like, as eggs laid by the fame 
hen, or bullets caft'in the fame mould, or drops of 
water out of the fame bucket. his particular I find 
taken notice of by Pliny in his feventh book, cap. te . 
in thefe words: Fam in facie vultuque noftro, eum 
fint decem aut paulo plura membra, nullas duas in tot 
millibus hominum indifcretas effigies exiftere, quod 
ars nulla in paucis' numero prae/tet affeciando. To 
which, among other things, he thus prefaces; Na- 
Zurae vero rerum vis atque majeftas in omnibus mo- 
mentis fide caret. | 

Though this at firft may feem to be a matter of 

{mall moment, yet, if duly confidered,, it will ap-= 
pear to be of mighty importance in all human af- 
fairs; for, fhould there be an undifcernable fimi- 
litude between divers men, what confufion and _ 
difturbance would neceffarily follow? What une 
certainty in all fales and conveyances, in all bar- 
gains and contracts? What frauds and cheats, 
and fuborning of witnefles? What a fubverfion 
of all trade and:>commerce ? What hazard in all 
judicial proceedings, in all affaults and_ batteries, 
in all murders and affaffinations? In thefts and 
robberies, what fecurity would there be to male- 
factors? who could {wear that fuch and fuch were 
the perfons that committed the fact, though they. 
faw them never fo clearly? Many other inconve= 
“miencies might be inftanced in; fo that we fee this 
is No contemptible argument of the Wifdom and 
Goodnels of God. 


— 
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Neither is the difference of ‘voices lefs confider- — 
able, for the diftinguifhing of fexes and particular. 


perfons, and individuals of all animals, than that 
of faces; as Dr Cockburn makes out, Efay oe. 
part Il. page 68, &c. Nay, in fome cafes more; 
for hereby perfons in the dark and thofe that are 
blind may know and diftinguifi one other, which 
is of great importance to them; for otherwife they 
might be moft grofly cheated and abufed. 

Farther, we may add out of the fame author, 
‘page 71. ** And to no other caufe [than the wife 
_** providence of God] can be referred the no lefs 


*‘ ftrange diverfity of hand-writings. Common ~ 
. €€ experience fhews, that though hundreds and 


© thoufands were taught by one mafter, and one 
‘and the fame form. of writing, yet they fhould 
‘© all write. differently; whether men write Court 
*S or Roman hand, or. any other, their is fome- 
*‘ thing peculiar in every one’s writing, which 
‘© diftinguifheth it. Some indeed can counterfeit 
‘‘ anothers character and fubfcription, but the in- 
* flances are rare, nor is it done without pain, and 
** trouble; nay, the moit expert and {kilful cane 
** not write much fo exacly like as that it cannot 
¢ 
“* and if the providence of God did not fo order 
Ss 


“‘ committed, which would not only juftle private 


“men out of their rights, but alfo unhinge ftates 
‘© and governments, and turn all into confufion ? 
** The diverfity of hand-writings is of mighty 
“* great ufe to the peace of the world; it prevents 
‘“* frauds, and fecures men’s property; it obligeth 
** the living and prefent to honefty and faithful- 
** nefs; it importeth the mind of the abfent, and 
** fheweth the will of the dead, which ought to be 
* facredly obferved; and what is fo very uleful, is 


be known whether it be genuine or counterfeit; 


it, what cheats and forgeries too would daily be 
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not the effect of any human concert 3 men did 


‘not of themfelves agree to it, they are only car- 
“© ried to it by the fecret providence of God, who 
“© underftandeth and mindeth what is for the good 
‘© and intereft of mankind in general, and of every 
“+ particular perfon ” . | 

Add farther to all this, That whereas there are 
feveral parts peculiar to brutes which are wanting 
in man; as for example, the feventh, or fufpenfory, 
mufcle of the eye, the nictating, membrane, the 
{trong @zevupects on the fides of the neck, call- 
ed by fome packwax; it is very remarkable that 
thefe parts are of eminent and conftant ufe to 
them; as I fhall particularly fhew hereafter; but 
to man would have been-altogether ufelefs and fuper- 
fluous. 

I have done with my general _ obfervations ; [ 
proceed now more. accurately and minutely to con- 
fider fome particular parts or members of the bo- 
dy; and firft, the head; becaufe it was to contain 
alarge brain, made of the moft capacious figure, 
asnearas could be toa fphericalh; upon this grows 
the hair, which, though it be efteemed an excre- 
ment, is of great ufe (as I fhewed before) to cherifh 
and keep warm the brain, and to quench the force 
of any ftroke, that might otherwife endanger the 
fkull: it ferves alfo to difburthen the brain of a 
great deal of fuperfluous moifture, wherewith it a- 
bounds. | 


I find it remarked by Machetti, a famous ana- 


tomift in Padua, that the caufe of baldnefs in men 
is the drynefs of the brain, and its fhrinking from 
the craninm or fkull; he having obferved, that 
in bald perfons, under the bald part, there was al- 
ways a vacuity, or empty fpace, between the fkull 
and the brain; and, laftly, to name no more, it 
ferves alfo for a graceful ornament to the face, 
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wich our prefent age is fenfible enough of, beftow- 
ing fo much money upon falfe hair and perriwigs. 
Second/y, Another member, which I fhall more 
particularly treat of, is the eye; a part fo artificie 
ally compofed, and commodioufly fituated, as no- 
thing can be contrived better for ufe, ornament, or 
fecurity ; nothing to advantage added thereto, or 
altered therein. Of the beauty of the eye I thall 
fay little, leaving that to poets and orators; that 
it is a very pleafant and lovely object to behold, 
if we confider the figure, colour and fplendor of | 
it, is the leaft that I can fay. The foul, as. it is 
‘more immediately and ftrongly moved and affected 
by this part than any other, fo doth it manifeit all 
its paflions and perturbations by this. As the eyes 
are the windows to let in the fpecies of all exterior 
objects into the dark cells of the brain, for the ine ° 
formation of the foul, fo are they flaming torches 
to reveal to thofe abroad, how the fou! within is _ 
moved ;or affected. .Thefe reprefentations made 
by the impreflions of external objeéts upon the 
eye, are the moft clear, lively, and diftin@ of any 
others. Now, to this ufe and purpofe of informing 
us what is abroad round about us in this afpeétable— 
world, we fhall find this ftructure and mecha» 
ifm of the eye, and every part thereof, fo well 
fitted and adapted, as not the leaft curiofity can 
be added: for, firft of all the humours and tus 
nicles are purely tranfparent, to let in the light 
and colours unfoiled and unfophifticated by. any 
inward tinéture. It is ufually faid by the Peripa- 
teticks, that the cryftalline, humour of the eye 
(which they ineptly fancied to be the. immediate 
organ of vwifion, wherein all the fpecies of extér~ 
nal objeéts were terminated) is without all .co» 
lour, becaufe its office. was to difcern all colours; 
or at leaft to receive the {pecies of feveral. co-~ 
Jours and convey them to the common fenfe.. 


‘ 
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Now, if itfelf had been coloured, it would have 
‘tranfmitted all vifible objects finétured with the | 
fame colour; as we fee whatever is beheld through 
a coloured glafs, appears of the fome colour with 
the glafs: and to thofe that have the jaundice, or 
the like confufion of eyes, objects appear of that 
fame colour wherewith their eyes are infected. This, 
they fay, is in a great meafure true, although they 
are much miftaken about the organ and manner of 
vifion, and the ufes of the humours and membranes 
of the eye. Two reafons, therefore, may be aflign- 
ed, why all the membranes and humours of the 
eye are perfectly pellucid, and void of colour: Firft 
For the clearnefs Secondly, For the diftin&tnefs of 
vifion. . 

Firf, For the clearnefs; for had the tunicles and 
humours of the eye, all, or any of them, been co ~ 
Idrate, many of the rays proceeding from the vi- 
| fible obje& would have been ftopped and fuffocated 
before they could come to the bottom of the eye, 
where the formal organ of vifion is fituated: for it 
is a moft certain rule, how much any body hath of 
colour, fo much hath itof opacity; and by fo much 
the more unfit it is to tranfmit the fpecies. ~ 

Secondly, For the diftin&tnefs of vifion: for, as I 
‘faid before, and the Peripateticks obferve well, were 
the humours of the eye tinctured with any colour, 
they would refund that colour upon the obje&@, and 
fo it would not be reprefented to the foul, as in itfelf 
it is. So we fee, that through a coloured glafs things 
appear as well more dim and obfcure, as tinctured 
with the colour thereof 

Thirdly, The parts of the eye are made convex ~ 
and efpecially the cryftalline humour, which is | 
of a lenticular figure, convex on both fides, 
that by the refractions there made, there might 
be a direction of many rays coming from one 
point in the object, viz, as many as the pupil can 
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receive, to one point anfwerable in the bottom of 
-the eye, without which the fenfe would be very 
obfcure, and alfo confufed; ‘There would be as 
‘much difference in the clearnefs and diftin@tion 
of vifion, were the outward furface of the tunica 
cornea plain, and the cryftalline humour removed, 
as between the picture received on white paper in 
a dark room through an open or empty hole, and the 
fame, received through a hole furnifhed with an 
exadtly polifhed lenticular cryftal; which, how 
great it is, any one that hath feen but this experi- 
ment made, knows well enough. Indeed this ex- 
periment doth very much explain the mianner of 
vifion, the hole anfwering. to the pupil of the eye, 
the cryfialline humour to the lenticular glafs, the 
dark room to the cavity containing the vitre~ 
ous humour, and the white paper to the tunica 
retina. | | ee ie 

"Fourthly, The uvesus coat, or itis of the eye, 
hath a mufculous power, and can dilate and con- 
tract that round hole in it, called the pupil, or 
fight of the eye. Tt contracts it for the excluding 
fuperfluous light, and preferving the eye from be- 
ing injured by too vehement and lucid ani object, 
and agdin dilates it for the apprehending objects 
tiiore rémote, or placed in a fainter light; tam miro 
artificio (faith Scheiner) quam munificd naturae 
largitate. If any one defires to make experiment 
Gf thefe particulars, he may (following Scheiner 
and Des Cartes their direction,) take a child, and 
fetting a candle before him, bid him look upon 
it, and he fhall obferve his pupil contract itfelf 
very much, t@exclude the light, with the bright- 
nefs whereof it would otherwife be dazzled’ and 
offended; (as we are, when after we have beeh fome 
time in the dark, a bright light is fuddenly broughe 
in, and fet before:'us; till the pupils of our eyes 
have gradually contraéted themfelves;) let the 
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candle. be withdrawn or removed afide, he fhall 
obferve the child’s pupil by degrees to dilate itfelf; 
or let him take a bead, or the like object, and 
holding it near the eye, command the child to 

ok at it, the pupil will contrac: much when the 
objeét is near; but let it be withdrawn to a greater 
diftance in the fame light, and he fhall obferve the 
pupil to be much enlarged. 

Fifthly, The uveous coat, and alfo the infide of 
the chorides, are hock ened like the walls of a 
tennis-court, that the rays may be there fuffo- 
cated and fuppreffed, and not reflected backwards, 
to confound the fight: and if any be, by the reti- 
form coat, reflected, they are foon choaked in the 
black infide of the uvea.. Whereas, were they re~ 
fected. to and fro, there could be no diftinét vi- 
fion : as we fee the light admitted into the dark 
room, we even now {peak of, obliterates the fpecies- 
which before were feen upon the white cloth or 

per. 

Sixehly, Becaufe the rays from a nearer, and 
from a more remote object, do not meet juft in the 
fame diftance behind the cryftalline humour, (as 
may eafily be obferved in lenticular glafs, where 
the point or concourfe of the rays from a nearer 
object is at a greater diftance behind the  glafs, 
and from a farther at a lefler) therefore the ciliary 

rocefies, or rather the ligaments, obferved in the 
infide of the fclerotick tunicles of the eye by a 
Yate ingenious anatomift, do ferve inftead of a 
mufcle, by their contraétion to alter the a 
@f the eye, and make it broader, and confequently 
draw the retina nearer to the cryftalline humour ; 
and by their relaxation fuffer it to rn. to its na- 
tural diftance, according to the exigency of the 
objeét, in refpeét of diftance or porpinquity 3; 
and befides, poffibly the ciliary procefles may, b 
their coniwiktion or relaxation, sender the £. 
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talline itfelf more gibbofe, or plain, and with the 
help. of the mufcles, a little alter the figure of the 
whole eye for the fame reafon. Yo what I have 
faid, might be added, that the retiform tunicle is 
whitith, for the better and more true reception of 
the {pecies of things: that there being a diltance | 
neceflarily required for the collection of the rays — 
received by the pupil, viz thofe that proceed from 
ene point of the obje& to one point again in the 
bottom of the eye, the retina muft needs be fet 
at a diftance from the cryftalline humour; and 
therefore nature hath provided a large room, and 
filled it with the pellucid vitreous humeur mott fit 
for that purpofe. — 4h oh aaa, 

I muit not omit a notable obfervation concern- 
ing the place of the infertion of the optick nerve 
imto the bulb of the eye, and the reafon of its 
which I owe to that learaed mathematician, Peter - 
Herigon: Nervus opticus (faith he in his Optica) ad 
datus ponitur, ne pars imaginis in ejus foramen the 
_eidens piftura careat : “© The oprtick nerve is not fi- 
** tuated direQly behind the eye, but on one fide, left 
© that part of the image that falls upon the hole of 
“* the optick nerve fhould want its picture.” This”. 
ido not conceive to be the true reafon of this fix 
tuation ; for even now as it is fituate, that part of 
the obje@, whofe rays fall upon the centre, or 
hole of the optick nerve, wants its picture, as we 
find by experience, that part not being feen by us, 
though we heed it not; but the reafon is, becaule if 
the optick axis fhould fall upon this centre (as it 
would do, were the nerve feated juit behind the eye) 
this great inc@@yenience would follow, that the mide 
dle point of €very object we viewed would. be invi- 
fable, or there would be a dark {pot appearing,in the 
midit of it. Thus we fee the admirable, wifdgm of 


I 
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nature in thus, placing the optick. nerve. in, refpect 


ef the cye, which he that did not confider or nnder= 
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ftand, would be apt to think more inconveniently 
fituate for vilion, than if it had been right behind. | 
Another thing alfo concerning vifion is moft 
remarkable, that though there be a decuffation of 
the: rays in the pupil of the eye, and fo the image 
ofthe object in the retina, or bottom of the eye, 
bé inverted, yet doth not the object appear invert- 
ed, but in its right or natural pofture; the reafon 
whereof is, becaufe the vifual rays coming in 
ftraight lines by thofe points of the fenfory, or | 
retina, which they touch, affect the common fenfe 
or foul, according to their direction; that is, fig- 
nify to it, that thofe feveral parts of the object 
from whence they proceed, lie in ftraight lines 
(point for, point) drawn through the pupil to the 
feveral points of the fenfory where they terminate, 
and which they prefs upon. Whereupon the foul 
muft needs conceive the object, not in an inverted, 
but a right pofture; and that the nerves are natu- 
rally made, not only to inform the foul of external 
objets which prefs upon them, but alfo of the 
fituation of fuch objects, is clear, becaufe if the 
eyes be diftorted, the object, will we, nill we, 
will appear double: fo if the fore and middle fin- 
gers be crofltd, and a round body put between 
them, and moved, it will feem to be two; the 
reafon is, becaufe in that pofture of the fingers 
the body touches the outfides of them, which in 
their natural fite are diftant one from another, and 
their nerves made to fignify to the foul, bodies 
feparate and diftant in like manner, two fingers ly- 
ing between them. And though our reafon, by the 
help of our fight, corrects this ¢ yet cannot 
we but fancy it to be fo. 
Neither is the aqueous humour, as fome may 
fupinely imagine, alcogether uiclets or unprofitable 
as to’ vilion , becauic, by us help, the uvea tunica 
is fuitained, which elle would iail flat upon the cryls 
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talline humour; and fluid it muft be, to give way 
to the contraction and dilatation of the uveous: and 
becaufe the outerm>{t coat of the eye might chance 
to be wounded or pricked, and this humour being 
fluid, let out, therefore nature hath made provifion 
{peedily to repair it again in fuch acafe, by tlte 
help of certain water pipes, or lymphaedutts, © 
inferted into the bulb of the eye proceeding, from 
plandules defigned by nature to feparate this. 
water from the blood for that ufe. Antonius Nuck 
affirms, that if the eye of an animal be pricked, 

and the aqueous humour fqueezed out, in ten hours 
{pace the faid humour and fight fhall be reftored 
to the eye, if at leaft the creature be kept in a dark 
place. And that he did publicky demonftrate the 
fame in ‘the anatomical theatre at Leyden, ina dog, 
out of whofe eye, being wounded, the aqueous 
humour did fo copioufly flow, "that the mem- 
branes appeared flaccid, and yet in fix hours {pace 
the bulb of the eye was again replete with its hu- 
mour, and that without the application of any 
medicines: Antonius Nuck de duciu novo Lalita 
li, &e. 

Moreover, it is remarkable, that the cornea tiie 
nica, [horny or pellucid coat of the eye,] doth 
not lie in the fame {uperficies with the white of 
the eye, but rifeth up, as it were, a hillock, above 
its convexity, and is of an byperbolical or para- 
bolical figure; fo that, thoug! 1 the eye feems to be 
perfectly round, in reality it is not fo, but the iris 
thereot is protuberant above the white; and the 
reafon_ is, becaule that if the cornea tunica, or 
cryftalline hug , had been concentrical to the 
flerodes, the autd not have admitted a whole 
hemitphere at. one view, et fic animalis incolumitati 
in multis rebus minus cautum effet, as Scheiner well 
obferves ; ; “ In many things there had not been‘ fuf-= 
a  licient caution or care rake b for ce animal’s fafe- 
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ty. And now (that I may ufe the words ofa late 
author * of our own) the eye is already fo pertect, © 
that | believe the reafon of a man would eafily have 
fefted here, and admired at his own contrivance. 
For he being able to move his whole body upward 
and downward, and on every fide, might have una- 
Wares thought himfelf futficiently well provided for 
but nature had provided mufcles alfo to the eyes, 
that no perfection might be wanung; for we have 
often occafion to move our eves, our head being une 
moved, as in reading and viewing more particularly 
an object fet before us, by transferring the axis of 
our eyes all over it; and that this may be done with 
the more eafe and accuracy, the hath furnithed this 
organ with no lefs than fix mutcles, to move it up-_ 
ward downward, to the right and left, obliquely and — 
round about. | 

J fhall now confider what provifion is made for the 
defence and fecurity of this moft excellent and ufetul 

art. 

Firff, The eyes are funk in a convenient valley, 
latent utiliter, and are encompaffed round with e- 
minent parts, as with a rampart, et exceifis undique 
partibus fepiuntur+; fo are defended from the 
ftrokes of any flat or broad bodiese Above ftand 
the eye brows, to keep off any thing from running 
down upon them, as drops of fweat from the fore- 
head, or duft, or the like Supertora /uperciliis 
obduéia fudorem a capite et frante defluentem re- 
pellunt. Cic. Then follow the eye-lids, which 
fence them from any fudden aud leffer ftripes : 


thefé alfo round the edges are ii with {tif 


briftles, as it were. pallifadoes, ag the incurfion 

of importunate animals, ferving partly as a fan to_ 

{trike away flics, or gnats, or any other troublefome 

infects; and partly to keep off fuperfluous light. 
* Dr More’s Antidote againft Atheifm. 
+ Cic, De Natura Decorum, |. 2. 
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Munitaeque funt palpebrae tanquam valle. pilorum, 
guibus et apertis oculis fi quid incideret repelleretur, 
idem, ibid. And becaufe it was neceffary that man 
and other animals fhould fleep which could not 
be fo well done if the light came in by the wins 
dows of the eyes; therefore hath nature provided 
thefe curtains to be then drawn to keep it Out. 
And becaufe the outward coat of the eye ought 
to be pellucid, to tranfmit the light, which, if the 
eyes fhould always ftand open, would be apt to 
grow dry and fhrink, and lofe their diaphaneity, 
therefore are the eye- “lids fo contrived as often to 
wink, that fo they may as it were glaze and varnith - 
them over with the moifture they contain, there bes 
ing glandules on purpofe to feparate an humour 
for that ufe, and withal wipe off whatever duft or 
filth may ftick to them; and this, left they fhould 
hinder the fight, they do with the greateft celerity. 

Cicero hath taken notice, that they are made very © 
foft, left they fhould hurt the fight. Mollifime 
taétu ne lacderent aciem, aptiffime facia et ad clau- 
dendas pupiliacs ne quid incideret, ef ad aperiendas, 
idque providit ut identidem freri peffet maxima cum 
celerttate. 

Secondly, If we confider the bulb or ball of the 
eye, the exterior mémbrane or coat thereof is made 
thick, tough, and ftrong, that it is a very har 
matter to rae a rupture in it, and befides fo 
flippery, that it eludes the force of any ftroke, to 
which alfo its globular figure gives it a very great 
advantage. 

Lafily, Becaufe for the guidance and direftion 
ralking, and any exercife, it is ne- 

“fhould be uncovered and expofed 
to the air at all tinies and in all weathers, there= 
fore the moft wife Author of nature hath provided 
for ita hot bed of fat, which fills up the interfti- 
ces of the mutfeles 5 3; and befides made it more pa- 
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tient and lefs fenfible of cold than our other parts 5 
and though I cannot fay with Cicero, abfolutely free 
from danger or harm by that enemy, yet leaft ob- 
noxious to the injuries thereof of any part, and not 
at all, unlefs it be immoderate and extreme. 
To all this I might add the convenience of the 
fituation of the eye in refpeét of its proximity to 
the brain, the feat of apprehenfion and common 
fenfe; whereas had it been. farther removed, the 
optick nerves had been liable to many more dangers 
and inconveniencies than now they are. > 
Seeing then the eye is compofed of fo great va- 
riety of parts, all confpiring to the ufe of vifion, 
whereof fome are abfolutely neceffary, others very — 
wfeful. and convenient, none idle or fuperfluous 5 
and which is remarkable, many of them of a diffes_ 
rent figure and confiftency from any others in the 
body befides, as being tranfparent, which it was 
abfolutely neceffary they fhould be, to tranfinit 
the rays of light; who can but believe that this 
organ was defigned and made purpofely for the ufc 
for which it ferves? . 
~ Neither is it to be efteemed any defect or im- 
perfection in the eyes of man, that they want the 
feventh mufcle, or the nictating membrane, which 
‘the eyes of many other animals are furnifhed with- 
al; ior though they be very ufeful, and in a man- 
ner neceffary to them, confidering their manner of 
living, yet they are not foto man. ‘To fuch beafts 
as feed upon grafs, and other herbs, and therefore 
are forced to hold their eyes long in a hanging 
pofture, and to look downwards for the chufing 
and gathering of their food, the" feventh or fuf= 
penfory mufcle is very ufeful, to enable them to 
do fo without much pain or wearinefs; yet to 
man, who doth not, nor hath any occafion, indeed 
cannot hold his head or look long downwards 
it would be ufelefs and fuperfluous. “As for the 
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_nictating membrane, or Periopthalmium, which all 
birds, and I think moft Quadrupeds, are furnithed - 
with, I have been long in doubt what the ufe of © 
it might be; and have fometimes thought it was 
for the more abundant defence and fecurity of the 
eye 5 but then I was puzzled to give any tolerable 
account, why nature fhould be more folicitous for 
the prefervation of the eyes of brutes than men, and 
‘in this refpect alfo to be a ftepmother to the moft 
noble creature. | : 

But the honourable * Author formerly mentioned 
gives a probable account why frogs and birds are. _ 
-furnifhed with fuch a membrane. Frogs, becaufe 
being amphibious animals, defigned to pafs their 
lives in watery places, which for the moft part a= 
bound with fedges, and other plants endowed with 
fharp edges, or points; and the progreflive motion 
-of this animal being to be made not. by walking, bute 
by leaping, if his eyes were not provided of fuch a 
fheath, he muft either fhut them, and 1o leap. blinds 
‘ly, and by confequence dangeroufly, or by leaving 
them open, run a venture to have the cornea cut, 
pricked, or otherwife offended by the edges or points | 
of the plants, or what may fall from them upon 
the animal’s- eye: Whereas this membrane “(being 
fomething tranfparent as well as ftrong) is like a 
kind of fpectacle that covers the eye without taking 
away the fight. Birds are likewife furnithed with it, 
becaufe being deftinated to fly among the branches 
of trees and buthes, theirprickles, twigs, leaves, 
or other parts, would be apt otherwife to wound, 
er offend their eyes, But yet {till we are to feek 
why it is given to other-quadrupeds, whofe eyes are 
in no fuch danger. . 

Thirdly, Vhe ear, another organ of fenfe, how 
admirably it is contrived for the receiving . and. 
conveying of founds!. Firf, There is the outward 

~ ™ Boyle, of final Caufes, p. 53, 54. 
ae Ee 


218, The Wispom of GOD Part EE 


ear, or auricula, made hollow and contracted. 


by degrees, to draw the found inward, to take im, 


ds much as may be of it, as we ufe a funnel to, 


pour liquor into any veffel And therefore if the 


auricula be cut clear off, the hearing is much im- 
paired, and almoft quite marred, as hath been by 
experience found From the aricula 1s extended: 
a {mall, long, round hole, inward into the head, 
to intend the motion, and fo augment the force 


of the found, as we fee in a fhooting-trunk, the. 


longer it is to a certain limit, the fwifter and more 


forcibly the air pafles in it, and drives the_ pellete, 


At the end of this hole is a membrane, faftened to 
a round bony limb, and ftretched like the head: 
of a drum, and therefore by anatomifts called allo 
tympanum, to received the impulfe of the found, 


and vibrate or quwaver according to its reciprocal. 
motions or vibrations; The finall ear-bones being. 


at the end faftened to the tympanum, and furnifhed: 
with a mufcle, ferve for the tenfion of that mem- 
brane, or the relaxation of it, according to the 
exigency of the animal; it being ftretched to the 
utmoft when it would hearken diligently to a lower 
or more diftant found. Behind the drum are feveral 
vaults and anfraétuous cavities im the ear-bone, 
filled only with what naturalifts call the implanted 
air; fo to intend the leaft found imaginable, that 
the fenfe might be affected with it; as we fee in 


fubterraneous caves and vaults, how the found is. 


redoubled, and what a great report it makes, how- 
ever moderate it be: And becaufe it was for the 


behoof of the animal, that upon any fudden accident , 


it might be awakened out of its fleep, therefore’ 


were there no fhuts or ftopples made for the ears, 
that fo any loud or tharp noife might awaken it, 
as alfo a foft and gentle voice of murmur provoke it 
to fleep Now the ears, for the benefit and con- 


venicucies of the animal, being always. to ftand © 


ween 
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open, becaufe there was tome danger that infects 
might creep in thereat, and eating their way thro? 
the tympanum, harbour in the cavities behind ir; 
therefore hath nature loricated or plaiftered over 
the fides of the forementioned hole. with ear-wax, 
to ftop and entangle any infects that fhould at- 
tempt. to creep in there. But I muft confefs. my 
felf not fufficiently to underftand the nature of 


founds, to give a full and fatistactory. account of . 


the ftructure and ufes of all the parts of the ear. 
They who have a mind to fearch into the curi« 


ous anatomy and ufe of this part, may cenfult— 


~Monfieur du Verney. ; 
_ Fourthly, The next part I fhall take ‘notice of 
fhall be the teeth ; concerning which I find feven 
obferyations in the honourable Mr. Boyle’s treatife 
of final caufes, which 1 fhall bricfly recapitulate, 
_and add ene or two more. 

I. That the teeth alone, among the bones, con. 
tinue to grow in length during a man’s whole 
life, as appears by the untightly length of one 
tooth, when its oppofite happens to fall or be 


— pulled out ; which was moft providently defigned to 


repair the wafte that is daily made of them by the 
_ frequent attrition in maftication. Here, by the by, 
Timight advife men to be careful how they attempt 
to cure this blemifh, by filing or cutting off the 
head of fuch an over-grown tooth, left that befat 
them which happened to a certain nun in Padua, 
who, upon cutting off a tooth in that manner, was 
prefently convulfed,. and ‘fell into an epilepfy, ag 
_ Bartholine in his Anatomy reports. : 

I]. That that part of the téeth which js extant 
above the gums, is naked, and not invefted with 
that fenfible membrane called peric/eum, wherewith 
‘the other bones are covered. 

_ UL That the teeth are of a clofer and harder 
'fabftance than the reft of the bones, for the more 


ee: 
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eafy breaking and comminution of the more folid 
aliments, and that they might be more durable, and 
not fo foon worn down by grinding the food. 

IV. That for the nonrifhing and cherifhing thefe 
fo neceffary bones, the all-wife author of things has 
admirably contrived an unfeen cavity in each fide of 
the jaw-bone, in which greater chanel are lodged an 
artery, a vein, and a nerve, which, through leffer 
cavities, as it were through gutters, fend their twigs 
to each particular tooth. 

V. Becaufe infants were for a confiderable time to 
feed upon milk, which needs no chewing, and left 
teeth fhould hurt the tender nipples of the nurfe, 
nature hath deferred the production of them for 
many months ina human fcetus; whereas thofe of 
divers other animals, which are reduced to feek- 
betimes food that needs maftication, are born with 
them. 

VI. The different figure and fhape of the teeth is 
remarkable. ‘That the fore-teeth fhould be formed 
broad, and with a thin and fharp edge, like chizzels, 
to cut off and take away a morfel from any folid 
food, called therefore incifores. ‘The next, one on 
each fide, ftronger, and deeper rooted, and more 
pointed, called therefore canini, in Englith, eye-teeth, 
to tear the more tough and refifting fort of aliments. 
The reft called jaw-teeth, or grinders, in Latin, 
gnolares, are made flat and broad a-top, and withal 
fomewhat uneven and rugged, that by their knobs 
and little cavities they may the better retain, grind, 
and commix the aliments. 

VI. Becaufe the operations to be performed 
by the teeth, oftentimes require a confiderable firm. 
nefs and firength, partly in the teeth themfelves, 
pardy in the inftruments which move the lower jaw, 
which alone is moveable, nature hath provided this 
with {trong mufcles, to make it bear forcibly 
again{t the upper jaw. And thus not only placed 
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each tooth in a diftin&t cavity of the jaw-bone, 
as it were in a clofe, ftrong, and deep focket, but 
has furnifhed the feveral forts of teeth with hold- 
fatts fuitable to the firefs, that by reafon of their 
different offices they are to be put to. And there» 
fore, whereas the cutters and eye-teeth have uf- 
ually but one root, (which in thefe laft named is 
wont to be very long) the grinders, that are em- 
ployed to crack nuts, ftones of fruit, bones, or 
other hard bodies, are furnifhed with three roots, 
and in the upper jaw often with four, becaufe thefe 
_ are pendulous, and the fubftance of the jaw. fome- 
what fofter 

Vil. The fituation of the teeth is moft cone 
venient, viz. the molares, or grinders, behind, 
neareft the center of motion, becaufe, there is a 
greater ftrength or force, required to chew the 

meat, than to bite a piece, and the cutters before, 
that they may be ready to cut off a morfel from any 
folid food, to be tranfmitted to the grinders. ° 

IX. It is remarkable, that the jaw in men, and 
- fuch animals as are furnifhed with grinders, hath 
an oblique and tranfverfe motion, which is neceflary 
for chewing and comminution of the meat ; which it 
is obferved not to have in thofe animals that want 
the molares 

Now if (as Galen faith’) he that hall rsiar ial a 
company but of thirty-two men in due order, is 
commended for a fkilful and induftrious perfon, fhalt 
we not admire nature which hath fo fkilfully ranked 
and dif{pofed this quire of our teeth? 

Fifthly, The tongue is no lefs admirable for the 
contexture, and manifold ufes of it. Firf, It is 
the organ of tafting ; for being of a fpungy fub- 
ftance, the fmall ” particles of our meat and 
_ drink being mingled with the faliva, eafily infi- 
nuate themfelves into the pores of it, and fo do 
either gratefully affect it, or harfhly grate upon it ace © 


222 The Wispom of GOD Part IT. 


cordingly as they are figur’d and mov’d; and here 
by we difcern what is convenient or inconvenient 
for our nourifhment.. It helps us likewife in the 
chewing and fwallowing of our meat: And, /fly, 
it is the main inftrument of Speaking, a Quali- 
ty fo peculiar to man, that no beatt could ever 
attain to it. And although birds have been taught 
‘to form fome words, yet they have been but a few, 
and thofe learnt with great difficulty ; but what 
is the chief, the birds underftand not the meaning — 
of them, nor ufe them as figns of things, or ther 
own conception of them; tho’ they may ufe them 
as expreflions of their paflions; as parrots have 
ing been ufed to be fed at the prolation of certain 
words, may afterwards, when they are hungry, 
pronounce the fame. For this’ Des Cartes makes 
bis main argument to prove that Brutes have no 
cogitation, becaufe the higheft of them could never 
be brought to fignify their thoughts, or concep 
tions, by any Artificial figns, ether words of 
Geftures, (which, if they had any, they would, in 
all likelihood, be forward enough to do;) where- 
as all men, .both fools, and mutes, make ufe 
of words, or other figns, to exprefs_ their 
thoughts about any fubjeéts that prefent themfelves, 
which figns alfo have no. reference to any of 
their paflions. Whereas the figns that brute A- 
nimals may be taught to ufe, are no other than 
fuch as are the motions of fome of their pa fi~ 
ons, Fear, Hope, Jovy, @c. Hence fome of the 
Jewith Rabbins did not fo abfurdly define a man 
“nimal lequens, a {peaking creature Having had 
occafion juft now to mention the Salva, or Spittle, 

am put in mind of the eminent ufe of this hue 
mour, which is commonly taken for an Excree 
ment. Becaufe a_ great part of our food is 
dry, therefore nature hath provided  feveral 
Glandules to feparate this Juice from the 
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blood, and no lefs than four Pair of Chan- 
nels to convey it into the.mouth, which are of 
late Invention, and calld by Anatomitts ductus 
fulivales, through which the faliva diftilling contis 
ually, ferves well to macerate and temper our 
meat, and make it fit to be chew’d: and: {wallow’d. 
If a copious Moifture did not, by thefe: conduit. 
pipes, inceflandy flow down into the mouths of 
horfes and. kine, how were it poilible they fhould for 
_a.long time together: grind and {wallow fuch dry 
meat as hay and. ftraw? Moreover, it is ufeful not 
only in the mouth, but in the ftomach too, to pro= 
mote concoction ; as we have already noted. 

Sixthly, To, the mouth fucceeds the windpipe,s 
no lefs wonderful in its conformation; for. becaufe ~ 
continual refpiration is neceflary for the fupport 
of our lives, it is made with annulary cartilages, 
to keep it conftantly open, and that the fides of 

it may not flag and fall together; and left, when: 
we {wallow, our meat or drink fhould fallin there. 
and obftruct it, it hath a‘ftrong fhut, or Valve, 
call’d epigioitis, to cover it clofe and ftop it 
when we {wallow; For the more convenient. bend= 
ing of our necks, it is not made of one entire’ 
continu’d cartilage, but of many annulary a@nesy. 
join’d together by ftrong membranes, which meme: 
branes. are mufcular, compounded of ftraight and 
_-circular Fibres, for the more effectual contraction’ 
of the windpipe in any ftrong or violent expira~ 
tion or coughing; and. left the afperity or hard« 
nefs of their cartilages; fhould hurt the Oefphreus, 
or gullet, which is tender, and of a fkinny fub-. 
fiance, or hinder the. fwallowing of our meat. 
therefore thefe annulary griftles are not made: 
round, or entire Circles;. but where the gullet 
touches the windpipe, there to fil up the circle, 
is only a foft membrane, which may eafily give: 
way to.the dilatation of the gullet. And.to demon-- 
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{trate that this was defignedly done for this end 
and ufe, fo foon as the windpipe enters the lungs, 
its cartilages are no longer deficient, but perfect 
circles, or rings, becaufe there was no néeceflity 
they fhould be fo, but it was more convenient they 
fhould be entire. Lafly, For the various Modula- 
tion of the Voice, the upper end of. the windpipe 
is endu’d with feveral cartlages and Mufcules, to 
contract or dilate it, as we would: have our Voice 
flator fharp: And moreover, the whole is con- 
tinually moiften’d with a glutinous humour, iffuing 
out of the fmall Glandules that are upon its inner 
Coat, to fence it againft the fharp Air receiv’d in, 
or Breath forc’d out; yet is it of quick and ten- 
der fenfe, that it may be eafily provok'd to caft out 


by coughing, whatever may fall into it from without, | 


or be difcharg’d into it from within. 

It is alfo very remarkable which Cafpar Bartho- 
line hath obferv’d in the Gullet, that where it per- 
forateth the Midriff, the carneous Fibres of that 
mufcular part are infected and arcuate, as it were 
a Spinéter embracing and clofing it faft, by a. great 


Providence of nature, left, in the perpetual Motion © 


of the faid Midriff, the upper Orifice of the Stomach 


fhould gape, and caft out the Viuals as faft as it . 


-receiv'd it. 

Seventhly, The heart, which hath been always 
efteem’d, and really is, one of the principal parts of 
the body, the primum vivens, & ultimum moriens, 
the firft part that quickens, and the laft that dies, by 
its inceffint motion diftributing the. blood, the 
vehicle of life, “and with it the vital heat and 
Spirits, throughout the whole Body, whereby ir 
doth continually irrigate, nourifh, and keep hot, 
and fupple all the members. Is it not admirable, 
that from this Fountain of Life and heat there 
fhould be channels and conduit-pipes to every; 
even the leaft and moft remote, part of the body ? 


a 


} 
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‘jut as if from one water-houfe there fhould be 


Pipes conveying the water to every houfe in a town, 
and to every room in each houfe; or from one 
fountain in a garden there fhould be little Chan- 
nels or Dykes cut to every bed, and every plant 


growing therein, as we have feen more than once 
‘done beyond the. feas. I confefs,.the heart feems 


not to be defign’d to fo noble an ufe as is generally 
believ’d, that is, to be the fountain or conferva- 


tory of the vital flame, and to infpire ‘the blood 
therewith, (for the lungs ferve rather for the Ac- 
cenfion, or maintaining that flame, the blood re 


ceiving there from the air thofe particles which are 
one part of the pabulum, or fuel thereof, and fo 
impregnated, running back to the heart) but to. 
ferve as a machine to receive the blood from the 


veins, and to force it out by the arteries through the 


whole body, as a fyringe doth any. liquor, though 
not by the fame artifice: And yet this is no ignoble 
ufe, the continuance of the circulation of the blood 
being indifpenfably neceffary for the quickning and 
enlivening of all the members of the body, and 
fupplying of matter to the brain, for the prepara- 


ction of the animal fpirits, the inftruments of all 


fenfe and motion. Now for this ufe of receiving 


and pumping out of the blood, the heart is admi- 


rably contrived. For, Firf, being a mufcular part, 
the fides -of it are compofed of two orders of 
fibres, running circularly, or {pirally, from bafe to 
tip, contrarily one to the other, and fo being 
drawn or contracted contrary ways, do violently 
conftringe and ftraiten the ventricles, and ftrongly 
force out the blood, as we have formerly intimated: 
Then the veflels we call arteries, which carry from 
the heart to the feveral parts, have valves which 
open outwards, like trap-doors, and give the 


blood a free paffage out of the heart, but will not 
fuffer it to return back again thither; and the veins- 


tg hE 
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which bring it back from the feveral members: 
to the heart, have valves or trap-doors, which 
open inwards, fo as to give way unto the blood to 
run into the heart, but prevent it from running. 
back again that way. Befides, the arterics confilt 
of a quadruple coat, the third of which is made up 
of annular or orbicular carneous. fibres to a good 
fhicknefs, and is of.a mufcular nature, after every 
spulfe of the heart, ferving to contract the veffet 
fucceffively with incredible celerity ;, fo by a kind 
of periftaltick motion, impelling the blood onwards 
to the capillary extremities, and thro’ the mufcles 
with great force and fwiftnefs. So the pulfe of 
the arteries is not only caufed by the pulfation of 
the heart driving the blood thro’ them in manner 
of a wave or flufh, (as. Des Cartes and others would » 
have it,) but by the coats of the arteries themfelves,: | 
which the experiments of a certain Lovain * phyfi- 
veian (the firft whereof is Galen’s) do, in my opinion, 
make good againft him. ‘ Firft,” faith he, “ if you 
*© flit the artery, and thruft into it a pipe, fo big as 
“‘ to fill the cavity of it, and caft a ftrait ligature 
* upon that part of the artery containing the pi; ey 
“© and fo bind it faft to the pipe; notwithftanding 
© the blood hath free paffage thro’ the pipe, yet will 
© not the artery beat below the ligature ; but do but 
* take off the ligature, it will commence again to 
** beat immediately.” But becaufe one might be 
ready to reply to this experiment, that the reafom 
why whep. bound it did not beat, was, becaufe the 
current of the blood being {ftraitned by the pipe, 
when beneath the pipe it came to have more li- 
berty, was not fufficient to ftretch the coat of the 
artery, anid fo: caufe a pulfe; but when the liga- 
ture was taken off, it might flow between the ine 
_ elofed tube, and the coat of the artery: Lheree 


* Gartes, Ep. ¥. 1. Ep. 77. & Sep. 
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fore he adds another, which clearly evinces, that 
this could not be the reafon, but that it is ‘fome~ 
_ thing flowing dowa the coats of the artery that 
_cauies the pulfe; that is, if you ftraiten the artery, 
never {0 much, provided the: fides of it do not 
quite meet, and ft »p all Paffage of the blood, the 
w_ilel will, notwithftanding, cont inue fill. to beat 
below or beyond the -coaréiation So we fee fome 
Phyiicians, both ancient (as Galen) and medera, 
were of opinion, that the pulfe of the arteries was 
owing to their coats; though the firit that I know, 
“et who obferwd the third coat of an artery to be a 
mulcular body, compos’d of annular fibres, was 
Dr, Willis This mention of the prieftaltick Mo- 
tion puts me in mind of an ocular: Demonttration 
of it, in the guller of kine when they chew the 
- aud, which | have often heheld_ with pleafure : 
for, atter they have {wallow’d one morfel, if you 
look iteadfaltly upon their throat, you me foon fee 
another aicend, and run pretty {wiftly all along 
‘athe throat up to the mouth, which it could nog 
do, uolefs it were impell’d by the fuccedive cong 
traction or periftaltick motion of the gullet, cons 
tinually following; and Jit is remarkable that thefe 
Eaioack creatures have a power by the imperium 
of their wills, of dire@ing this pricitaliick motion 
upwards or downwards. 1 flall add no more cons 
cerning the heart, but that it; and the brain, da 
mutuas operas Sanere enable one another to work 
. for, firft the. brain cannot itfelf live unlefs it ree 
_€Eive continual {upplies of blood from the heart, 
1m lefs can it perform its fun@ions of preparing 
aod diftributing the animal fpirits, nor the hearg 
pulfe, unlefs it receives fpirits, or fomething elfé thag 
defcends from the brain by the nerves. For do but. 

_ eutatunder the nerves that go from the brain to 
| the heart, the mgion thereof in molt perfec 
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and hot creatures, ceafeth immediately. Which 
part began this round is the queftion., 

I find in the Philofophical Tran/jaétions, N° 280. 
fome notable obfervations of the famous Anatomift 
Mr. William Cowper, concerning the artifice of na- 
ture, in regulating the motion of the blood in the 
_ Veins and arteries, to afliit and promote it in the one, 

and moderate it in the other, which I thall give you 
in his own words: 

“* As the arteries (faith he) are known to ex- 
*‘ port the blood, fo the veins to carry it back 
“© again to the heart, but having already defcribed 
“‘ their extremities, we come now to the large 
“‘ trunks of the veins; and here, as in the arte- 
“* ries, we find the common practice of nature, 
“* in difpofing the branches of veins to difcharge 
*‘ the refluent blood into the next adjacent trunk, 
““ and fo on to the heart. As the arteries afford 
“‘ abundance of inftances of checks given to the 
“© velocity of the current of blood through feveral 
“* parts, fo the veins fupply us with as many ar- 
*¢ tifices, to aflift its regular return to the heart, 
“as well as favour thofe contrivances of the are 
oY Series. 

“ The carotid, pericbral, and fplenick arteries, 
*‘ are not only variouily contorted, but alfo here 
“€ and there dilated to moderate the motion of the 
© blood; fo the veins that corre{pond to thofe ar- 
“€ teries are alfo varioufly dilated.- The beginnings 
*¢ of the internal jugulars have a bulbous cavity, 
®¢ which are diverticula to the refluent blood, in the 
“ Gnus’s of the dura mater, left it fhould deicend 
“© too faft into the jugulars. The like has been 
“ taken notice of by Dr. Lower in the vertebral 
“ finus’s. he fplenick vein has divers cells opening 
“‘ into it, near its extremities in human bodies; but - 
‘* in quadrupeds, the cells open into the trunks of 
% the fplentick veins. ; 
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«The fpermatick veins do more than equal the 
length of the arteries of the teftes in men; their 
various divifions, and feveral inofculations. and 
their valves are admirably contrived to fufpend 
the weight of the blood, in order to difcharge 
it into the larger trunks of the veins; and 
were it not that the refluent blood from the 
teftes is a pondus to the influent blood from the 
arteries, and {till leffens its current in the feffes, 
thefe {permatick veins, like thofe of other parts, 
might have difcharged the blood into the next ad- 
jacerit trunk. ~~ | 

‘¢ Who can avoid furprife at the art of nature, 


‘in contriving the veins that bring part of the | 


refluent blood from the lower parts of the bo- 
dy, when they confider the necefflity of placing | 


the human heart, as well as that of moft 


quadrupeds, fo far from the centre of the body 
towards its upper part; it is for that end ne- 
ceflary that the large trunks ,of the veins and 
arteries fhould not aflociate each other; for if 


‘all the blood fent to the lower parts by the de- 


fcending trunk of the aorta, fhould return to 


the heart again by one fingle trunk (as it is 
'fent out from thence) the weight of fo much 


blood in the afcending trunk of the vega cava 
would oppofe ail the force the heart could give 
it for the arteries, and hinder its afcent; for 
this reafon the vena azygos or fine pari is 
contrived to-convey the blood fent to the mufcles 
of the back and thorax into the defcending — 
trunk of the vena cava above the heart; hence 
it is evident that more blood comes into the 


heart by the defcending-or upper trunk of the 
vena cava, than pafles out by the afcending 


trunk of the aorta; nor does the quantity 
of blood conveyed to the heart by the fuperior 


trunk of the vena cava, feem, without ,fome — 


230 The Wispom of GOD Part I 


*‘ other defign in nature befides tranfporting it 


thither, to free the inferior trunk from its 
*‘ weight; but perhaps it was neceffiry fo much 
** blood fhould be ready there to join with the 
** chyle, for its better mixture, before it 1eaches 
*“the right auricle of the heart’? So far Me 
Cowper. ' ; 
Eigzhthly, The next part I fhall treat of thall be 
the hand, this, spyevv spyave, or fuperlative ine 
firument, which ferves us for fuch a multitude of - 
ufes, as it, is not ealy to enumerate; whereto. if 
we confider the make and ftruciure of it. we {hall 
find it wondertully adapted. Firft, It is. divided 
into four fingers bending forward, and one oppo- 
fite to them bending backwards, and of greater 
ftrength than any of them. fingly, which we call 
the thumb, to join with them feverally. or united; 
whereby it is fitted to lay hold of objects off any 
fize or quantity; the leaft things, as any fmall 
fingle feed, are taken up by the thumb and fore- 
finger; thofe a little greater by the thumb and 
two fingers, which alfo we chiefly employ to mae 
nage the needle in fewing, and the pen in writing; 
when we wonld take up a greater quantity of any 
thing. we make ufe of the thumb and all the 
fingers; fometimes we ufe-one finger only, as in 
pointivg at any thing, picking things out of holes 
or long and narrow veflels; {ometimes all feverally 
at one time, as in ftopping the ftrings when we 
play upon any miufical inftruments. Sccondly, The 
fingers are ftrengthened with feveral bones, jointe 
éd together for motion, and furnifhed with feveral 
miuicies. and tendons, like fo many pullies, to 
bend them circularly forwards; which is mo{t cone 
venient for the firm holding and griping of any obs 
ject; which of how great, cdnftant and neceflary 
we it is in pulling or drawing, but efpecially in 
taking up and retaining any fort of wol- or ine 
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ftrument to work withal in hufbandry and all mes 
chanick arts, is fo obvious to every man’s obferva- 
tion, that I need not fpend time to inftance in 
particulars: Moreover, the feveral fingers are fur- 
nifhed with feveral mufcles to extend and open thre 
hand, and to move to the right and fois and fa 
this divifion and motion of the fingers doth not 
hinder but that the whole hand may be employed. 
as if it were all of a piece, as we fee itis, either 
expanded, as in ftriking out, fmoothing and fold- 
ing up of cloaths, and {ome mechanick ufes; or cor~ 
tracted as in fighting, kneading of dough, and 
the like; ic is alfo notable and indeed wonderful, 

that the tendons bending the middle joint of the 
fingers fhould be perforated, to give paflage to the 
tendons of the mufcles which draw the uppermoft 
joints, and all bound down clofe to the bone with 
ftrong fillets, left they fhould ftart up and hinder 
the hand in its work, ftanding like fo many bow- 
ftrings. Thirdly, The fingers ends are ftrengthened 
with nails, as we fortify the ends of our ftaves 
and forks with~-iron hooks or ferules; which 
nails ferve not only for defence, but for orna- 
ment, and many ufes, he {kin upon our fin- 
_gers ends is thin, and of molt exquilite fenfe, to 
help us to judge of any thing we handle. If nowT 
fhould go about to reckon up the feveral ulés of 
this inftrument, time would fooner fail me than 
matter By the help of this we do all our works, 
we build ourfelves houfes to dwell in, we make 
ourfelves garments to wear, we plow and fow our 
grounds with corn, drefs und cultivare our vine- 
yards, gardens and orchiards, gather and lay ‘up 
our grain and fruits we prepare and make ready 
our victuals; {pinning, weasines painting, carv~ 
ing, engraving, and that divinely invented art of 
writing, whereby we tranfmit our owh thoughts 
‘to poitericy, and converfe with and ‘participate the 
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obfervrtions and inventions of them that are long 
ago dead. all performed by this; this is the only in- 
ftrument for all forts whatfoever, no improvement 
to be made of any experimental knowledge without 
it. Hence (as Ariftotle faith well) they do amifs 
that complain that man is worfe dealt with by na- 
ture than any other creatures: whereas they have 
fome hair, fome fhells, fome wool, fome fea- 
thers, fome fcales, to defend themfelves from the 
injuries of the weather, man alone in born naked 
and without all covering; whereas they have na- 
tural weapons to defend. themfelves and offend 
‘their enemies, fome horns, fome hoofs, fome 
teeth, fome talons, fome claws, fome fpurs and 
beaks ; man hath none of all thefe, but is weak and 
feeble, and unarmed fent into the world: Why, a 
hand, with reafon to ufe it, fupplies the ufes of all” 
thefe, that is both a horn and a hoof, a talon and 
a tufk, &c: becaufe it enables us to ufe weapons 
of thefe and other fafhions, as fwords and fpears, 
and guns; befides, this advantage a man hath of 
them that whereas they cannot at pleafure change 
their coverings, or lay afide their weapons, or 
make ufe of others as occafion ferves, but muft a- 
bide winter and fummer, night and day with 
the fame cloathing on their backs, and fleep. with 
their weapons upon them; a man can alter his 
cloathing according to the exigency of the, wea- 
ther, go warm in winter and cool in fummer, 
cover up himfelf hot in the night, and lay afide his 
-cloaths in the day, and put on or off more or fewer, 
according as his work and exercife is; and can, 
as occafion requires, make ufe of divers forts of 
-weapons, and choice of fuch at ail turns as are 
moft proper and convenient; whereby we are en- 
abled to fubdue and rule over all other creatures, 
and ufe for our own behoof thofe qualities wherein 
they excel, as the ftrength of the ox, the valour 
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and fwiftnefs of the horfe, the fagacity and vigilancy _ 
of the dog, and fo make them as it were our own. 
Had we wanted this. member in our bodies, we muft 
have lived the life of brutes, without houfe or thelt- 
—¢€ry but what the woods and rocks would have afm 
forded, without cloaths or covering, without corn, 
or wine, or oil, or any other drink but water; 
without the warmth and comfort, or other ufes 
of fire, and fo without any artiGcial baked, boile 
ed, or roafted meats; but muft have fcrambled 
with the wild beafts for crabs, and nuts, and ae 
corns, and fuch other things as the earth puts 
forth of her own accord; we had lain open and 
expofed to injuries, and had been unable to refit 
or defend ourfelves againft almoft the weakeft crea« 
ture. i oa 
‘The remaining parts I thall but briefly run over. 
That the back-bone fhould be divided into fo 
many vertebres for commodious bending, and not 
be one intire rigid bone, which being of that 
length would have been often in danger of {naps 
ping in funder; that it fhould be made tapering, in 
form of a pillar; che lower vertebres being the 
broadeft and largeft, and the fuperior in ordcr, lefler 
and Jefler, for the greater firmnefs and ftability _ 
of the trunk of the body: that the feveral verte-. 
bres fhould be fo elegantly and artificially compacts 4 
ed and joined together; that they are as {trong and — 
firm as if they weré but one bone; that they fhould | 
be all perforated: in the middle with a large hole 
for the fpinal marrow or pith to pafs along, and 
each particular have a. hole on each fide to tranf- 
‘Mit the nerves to the mufcles of the body, to 
convey both fenfe and motion; that by reafon of 
the forementioned clofe connexion of the vertebres 
it fhould be fo formed as not to admit any ‘great 
flexure or recefs from a right line, any angular, 
but only a moderate circular bending, lelt the 
Gg 
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fpinal pith. fhould be comprefféd, and-fo the free: 
intercourfe or paflage of the fpirits to and fro be 
ftopt. 

One obfervation relating to the motion of the 
bones in their articulations 1 fhall here add, that 
is, the care that is taken with the provifion that 
is made for tlre eafy'and expedite motion of them, 
there being to that purpofe a twofold liquor pre- 
pared for the inunétion and lubrification of. their 
heads or ends) r An oily one, furnifhed by the 
marrow. 2 A mucilaginous, fupplied by certain 
glandules feated in the articulations, both which 
together make up the moft apt and proper mixture 
for this ufe and end that can be invented or thought 
upon; for not only both the ingredients are of a: 
lubricating nature, but there is this: advantage 
gained from their compofition, that they do mu- 
tually improve one another; for the mucilage 
adds to the lubricity of the oil, and. the oil pre~— 
ferves the mucilage from infpiffation, and contract- 
ing the confiftency of a gelly. Now this inunc= 
tion is ufeful, indeed’ neceflary, for three ends 
chiefly : : . 

-y For the facilitating of motion. For though the 
ends of the bones are very fmooth, yet were they 
dry; they could not with that readinefs and eafe, 
nay, not without great difficulty, yield to and obey 
the flucks and attraétions of the motory mufcles 5 
as we fee clocks and jacks, though the fcrews and 
teeth. of the wheels and nuts be never fo fmooth. 
and polifhed, yet if they be not oiled will hard- 
ly move, though you clog them with never fo much 
weight; but if you apply but a little oil, they prefent- 
ly whirl about very fwiftly. with the tenth part of the 
force. 

2 For preferving the ends of the bones from an 
incalefcency, which they, being hard and folid 
bodies, would neceflarily contract froma {wife and: 
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jong continuing motion ; fuch as that of running, 
or mowing, or threfhing, or fawing, and the like, 
if they are immediately touched and rubbed aguintt 
one another with that force they muft needs do, e- 
fpecially in runaing, the whole weight of the body 
bearing upon the joints of the thighs and knees: 
fo we fee in the whecils of waggons or. coaches, 
the hollows of the naves, by their fwift rotations 
on the ends of tthe axle-trees, produce a heat, fomes. 
times fo intenfe as to fet them on fire; to prevent 
which they ftand in need to be frequently anointed 
or befmeared with a mixture of greafe and tar, i- 
- Mitating the fore-mentioned natural compolition of 
oiland mucilage Nay, bodies fofter a great deal 
than metals centraét a great heat by attrition, as 
as evident from thofe black circular lines we’ fee 
on boxes, difhes, and ether turned veflels of wood, 
which are the efte&ts of ignition, caufed by the 
preflure of an edged ftick upon the veflel turned 
nimbly in the lathe. And if there had not been a 
provifion in the joints againft fuch a preternatural 
ipcale{cence upon their violent motion, this would 
have made a flothful world, and confined ws to 
leifurely and deliberate movements, when theré 
were the moft urgent and hafty occations to quice 
ken us. | 
3. For the preventing of attrition, and wearing 
down the ends of the bones by their motica and 
rubbing one againft another, which is fo violent 
and lafting fometimes, that it is a wender any in« 
unction fhould fuffice to fecure their head from 
waiting and confumption. I have often feen the 
tops of the teeth (which are of a harder fub/tance 
than the reft of the bones) worn off by maftication, 
in perfons who have lof moft of their grinders, 
and been compelled conftantly to make we of three 
or four only in chewing, fo low, that at laft the in. 
ward marrow and nerve lay bare, aud they couid no. 
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longer for pain make ufe of them ; fo that had there 
not been this provifion made for the anointing the 
bones, the curious workmanfhip of nature in adapt- 
ing them fo exaétly one to another, as was mofit fit 
for the eafy performance of all thofe motions to 
which they were deftined, would not fuffice for 
ufe; but the ftirring part of mankind would foon. 
find themfelves fitter for an hefpital than for action 
and the purfuit of bufinels. d. 

Thefe obfervations I acknowledge myfelf to have 
borrowed of a late ingenious writer * of Ofteology, 
who this concludes his difcourfe upon this fubject | 
“© And here we cannot avoid the notice of the vi- 
“© fible footfteps of an infinite reafon, which as they 
© are deeply imprefled upon the univerfe, fo more 
“© efpecially on the fenfible parts of it in thofe ra- 
“© tional contrivances which are found in animals: 
and we can never fufliciently admire the wifdom 
and providence of our great Creator, who has 
given all parts in thefe animated beings, not only 
fuch a ftructure as renders them fit for their ne- 
‘© ceflary motions and deligned functions, but with 
** all the benefit and advantage of whatever may pre- 
«© ferve them or facilitate their action, 

Moreover the artifice of nature is wonderful in 
the conftruction of the bones that are to fupport 
the body and to bear great burdens, or to be em- 
ployed in ftrong exercifes, they being made hollow, 
for lightnefs and {tiifnefs. For we have before note 
ed, a body that is hollow. may be demonitrated to 
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be more rigid and inflexible than a folid one of the . 


fame fubftance and weight; fo that here is pros 
wifion made for the fliffneis and lightnefs of the 


bones. But the ribs, which are not to bear any - 


great weight, or to be {trongly exercifed, but only 
to fence the breaft, have no cavity in them, and 


towards the fore part or breaft are broad and thin, 


* Mr Clopton Havers. 
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that fo they might bend and give way without 
danger of fracture; when bent returning by their 


elaitick property to their figure again. Yet is not 


the hollow of the bones altogether ufelefs, but 
ferves to contain the marrow, which fupplies an 
oil for the maintaining and inunétion of the bones 
and ligaments, and {0 facilitating their motion in 
the articulations; and particularly (which we men- 


tioned not hefore) of the ligaments, preferving them’ 


from drynefs and rigidity, and keeping them fupple 
and flexible, and ready to comply with all the mo- 


tions and poftures of that moveable part to which 


they appertain; and laftly, to fecure them from 
difruption, which, as ftrong as they are, they 
_would be in fome-danger of, upon a great and fud- 


den ftretch and contortion, if they were dry, &c. 


See more to this purpofe in the treatife fore-quoted, 
’ page 183. 

~ "That whereas the breaft is encompaffed with 
ribs, the belly is left, free, that it might give way 
to the motion of the midriff i in refpiration, and to 
the neceflary reception of meat and drink, as alfa 
“for the convenient bending of the body; and in 


females for that extraordinary extenfion that is 


requilite i in the time of their pregnancy. 


‘That the lungs fhould be made up of fuch ine ee 


pumierable air-pipes and veficles, interwoven with 
blood vefiels, in side to purify, ferment, or fup= 


ply the fanguineous mafs, -with: nitro-aerial partie. 


cles, which ‘ruth in by their elaftick power upon the 
mufcular extenfion of the thorax, and fo feed the 
vital flame and fpirits; for upon obftructing this 
communication all is: prefently extinét, no circus 
lation, no PGUION} no heat nor any Hee of life re~ 
mains. 

Theat the ftomach fhould be seh Bineus) and 
capable of dilatation and contraction, according 
fe) the quantity of meat contained in it; that it 


“ 


| 7 | 
238 The Wispom of GOD Part I. 


fhould be fituate under the liver, which by its heat 
might cherith it, and contribute to conco¢tion ; that 
it fhould be endued with an acid or glandulous fer- 
ment, or fome corruptive quality, for fo fpeedy a 
diffolution. of the meat, and preparation of chyle ; 
. that after concoction it fhould have an ability of 
contracting itfelf, and turning out the meat. 

That the guts fhould immediately -receive it 
from the phylorus, farther elaborate, prepare and 
feparate it, driving by their periftaltick motion the 
chyle into the lacteals, and the excrementitious 
parts to the podex, from whence there is no re- 
grefs, unlefs when the valve of the colon is torn 
and relaxed. But for the curious ftructure of thefe 
parts fee more in Kerkringius, Gliffon, Willis, and 
~ Preyer. 

That the bladder fhould be made of a membra- 
nous fubftance, and fo extremely dilatable, tor re- 
ceiving and containing the urine, till opportunity | 
of emptying it; that it fhould have fhuts for the 
ends of the ureters, fo artificially contrived as to 
give the urine free entrance, but to ftop all paffage 
backward, fo that they will not tranfmit the wind, 
though it be {trongly blown and forced in ' 

That the liver f{hould continually feparate the 
choler from the blood, and empty it into the intef- 
tines, where there is good ufe for it, not only ta 
provoke dejection, but alfo to attenuate the chyle, 
and render it fo fubtile and fluid as to enter in at 
the orifices of the lacteous veins. 

That in the kidneys there fhould be fuch innue 
merable littl fiphons or tubes, conveying the url+ 
nous particles to. the pelves and ureters, firft dif- 
covered by Bellini, and iluftrated by Malpighi; 
that indeed all the glands of the body fhould be 
congeries of various forts of veficls cured, circum- 
gyrated and complicated together, whereby they 
give the blood time to ftop and feparate thro’ the 
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pores of the capillary veficls into the fecretory ones 
which afterwards all exonerate themfelves into one — 
common ducius; as may be feen in the works of Dr 
Wharton, Graaf, Bartholine, Rudback, Bilfius. Mal« 
pighi, Nuck, and others. ‘That the glands fhould fe- 
parate fuch variety of humours, all different in colour, 
tafte, fmell, and other qualities. : 7 

Finally, That all the bones, and all the mufcles, 
and all the veflels of the body, fhould be fo admi« 
rably contrived, and adapted, and compacted toges 
ther for their feveral motions and ufes, and that moft 
- geometrically, according to the ftricteft rules of me« 
chanicks; that if in the whole body you change the 
figure, fituation, and conjunction but of one part, if 
you diminifh or increafe the bulk and magnitude; in 
fine, if you endeavour any innovation or alteration, 
you marr and fpoil inftead of mending; how can alk 
thefe things put together but beget wonder and aftons 
Mhment ? 

_ In the mufcles alone there feems to be more geo= 
metry, than in all the artificial engines in the world 
and thereforethe different motions of animals are a 
— fubject fit only for the great mathematicians to hana 
dle, among whom Steno, Dr Croon, and above 
all, Alphonfo Borelli, have made their eflays tos 
wards it. ; 
That under one fkin there fhould be fuch: infie 
nite variety of parts, varioufly mingled, hard with’ 
foft, fluid with fixed, folid with hollow, thofe\in: 
-reft with thofe in motion; fome with cavites, 
as mortefles to receive,. others with, tenons to fit 
thofe cavities, all thefe fo packed and’ thrult fo clofe 
together, that there is no’ unneceffary vacuity in the: 
whole body, and yet fo far from clathing or inter- 
fering one with another, or hindering each others 
motions, that they do all friendly confpire, all help 
and affift mutually one the other, all’concur in one 
general'end and delign, the’good-and prefervation of 
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the whole, are certainly arguments and effects of 
infinite wifdom and counfel; fo that he muft needs 
be worfe than mad that can find in his heart to i- 
magine all thefe to be cafual and fortuitous, or not 
provided and defigned by a moft wife and intelligent 
caufe. ; 

Every part is cloathed, joined together and cors 
roborated by membranes, which upon feveral occa- 
fions (as extravafations of humours, compreflions 
or obftructions of vefiels) are capable of a prodi-« 
gious extenfion, as we fee in the hydatides of the 
female tefticles or ovaries, in hydropical tumours of 
the lymphaeduéis, of the /cratum or peritonaeum, 
out of the laft of which alone twenty and even forty 
gallons of water have been drawn by a paracentefis 
or tapping; for which we have the undoubted au- 
thority of ‘Tulpius, Meekren, Pechlin, Blafius, and 
other medical writers. What'vatft facks and bags are 
neceffary to contain fuch a collection of water, which 
feems to iffue from the /ymphaeduéts, either delacer- - 
ated or obftructed, and exonerating themfelves into 
the foldings, or between the duplicatures of the 
membranes ? 

Thofe parts which one would think were of lit« 
tle ufe in the body, ferving chiefly to fill up emp- 
ty {paces, as the fat, if examined ftri€ly, will be 
found very beneficial and ferviceable to it. 1. To 
cherifh and keep it warm, by hindering the evapo~ 
ration of the hot fteams of blood; as cloaths keep 
us warm in winter, by reflecting and doubling the 
heat. 2. To nourifh and maintain the body for 
fome time when food is wanting, ferving as fuel to. 
preferve and continue the natural heat of the blood 
which requires an oily or fulphurous padu/um as 
well as fire. Hence upon long abftinence and 
fafting the body grows lean. Hence alio fome 
beafts, as the marmotto, or mus alpinus, a creature 
as big or bigger than a rabbet, which abfconds 
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all winter, doth (as Hildanus tells us) live upon its — 
own fat; for in the autumn, when it fhuts irfelf 
up in its hole (which it digs with its feet like a 
rabbit, making a neft with hay or ftraw to lodge 
—itfelf warm) it is very fat; (Hildanus took out a- 
bove a pound and an half of fat between the fkin 
and mufcles, and a pound out of the abdomen] 
but on the contrary, in the fpring-time, when it 
comes forth again, very lean, as the hunters expe- 
rience in thofe they then take. 3. The internal fat 
ferves for the defence and fecurity of the veffels, 
that they might lie foft, and be fafely conveyed in 
their paflage, wherefore it is efpecially gathered a- 
‘bout them. , 

By what pores, or paffages, or veflels, the fat 
is feparated from the blood when it is redundant, 
and again abforbed into it when it is deficient, is a 
matter of curious enquiry, and worthy to be in-= 
duftrioufly fought out by the moft fagacious and 
dextrous anatomifts. The veffels whercinto it is 
received, and wherein contained, are by the,micro- 
{cope detected to be bladders, and thofe doubtlefs - 
perforated and pervious one into another; and 
though for their exceflive fubtilty and thinnefs they 
appear not in alean body, yet feem to have been 
primitively formed’ and provided by nature to re- 
ceive the fat upon occafions Why the fat is col- 
lected chiefly about fome particular parts and vef- 
-fels, and. not others; as for example, the reins 
and the caul, I eafily confent with Galen and om 
thers the reafon to be, the cherifhing and keeping 
warm of: thofe parts upon which fuch veffels are 
‘fpread; fo the caul ferves for warming the lower 
belly, like an apron or piece of woollen cloth. 
“Hence a certain gladiator,< whofe caul Galen cut 
out, was fo liable to fuffer from the cold, that-he 
was conftrained to keep his belly conftantly cover. 
ed with wool; for. the ei containing a great 
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deal of food, there to undergo its laft concoétion, 
‘and no veflels of blood penetrating it, and flowing 
through it to keep it warm, they had need be de- 
fended from the injuries of the external air by out- 
ward coverings. Why there fhould be fuch copi- 
ous. fat gathered about the reins to. inclofe them, 
is not fo eafy to difcern, but furely there is a great 
and con{tant heat required there, for the feparation: - 
of the urine from the blood, the conftant {«pa- 
ration and excretion whereof is neceflary for the 
prefervation of life; and we fee if the blood be im 
any degree chilled, the fecretion of urine is in a 
great meafure ftopt, and*the ferum caft upon the” 
glandules of the mouth and chroat 5 and if the — 
blood be extraordinarily heated by exercife or o» 
therwife, it cafts off its ferum plentifully by fwear,. 
which may be effected by the fwift motion of the: 
blood through the glandules of the fkin, where its 
plentiful ftreams being ftrengthened and conttipated 
into-a liquor, force their way through thofe emunc= 
tories, which at other times. tranfmit only infenfible 
vapours. Some fuch effects may be wrought upore 
the blood by the heat of the kidneys. “ Certain it is 
that the humours excerned by fweat, and: urine, 
are near a-kin, if not the fame; and therefore it is 
worthy the confideration, whether there might nor 
be fome ufe’ made of fweating in a-fuppreflion of | 
urine. But I digrefs.too far. | 

I fhall only. add to this particular, that becaufe 
the defign of nature in colleéting fat in: thefe places 
is for the fore-mentioned ufe, it hath for the ef- 

-FeGing thereof fitted the veffels there with pores 
or paflages proper for the feparation and tranfmife 
fion of it.. 

I fhould now: proceed’ to treat of the generation. 
and formation of: the foetus in the womb, but that . 
js a fubjeét too difficult for me to handle, the ~ 
Body of man. and: other animals being formed in 
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the dark recefles of the matrix, or, as the Pfalmift 
phrafes it, Palm. cxxxix. 14. Made in fecret, and 
_curioufly wrought in the leweft parts of the earth. 
This work is fo admirable and. unaccountable, that 
neither the atheifts, nor mechanical philefophers 
have attempted to declare the manner and procefs 
of it, but have (as I noted before) very cautioufly 
and prudently broke eff their fyftems of natural’ 
philofophy here, and left this point untouched 5 
and thefe accounts which fome of them have at- 
tempted to give of the formation of a few of the 
parts, are fo exceffively abfurd and ridiculous, that 
they need no other confutation than ha, ha, he. 
And I have already further fhown, that te me it 
feems impoflible that matter divided into a5 minute 
and fubtile parts as you will or can imagine, and 
thofe moved according to what catholic laws foe 
ever can be devifed, fhould without the prefiden- 
cy and direction of fome intelligent agent, by the 
mere agitation of a gentle heat, run itfelt into fuch a 
curious machine as the body of man is. 

Yet muft it be confcfled that the feed of aauea 
is admirably qualified to be-fafhioned and formed 
by the plaftick nature into an organical body, con» 
_ taining the principles,er cemponent particles o¢ alk 
the feveral homegeneous parts thereot; for indeed 
every part of the body feems to club and contribute 
to the feed, elfe why fhould parents that are born 
blind or deaf, or that want a finger or any other 
part, or have one fuperfluous, fometimes generate 
children that have the fame defects, or imperfeca 
tions; and yet (which is wonderful) nothing of 
the bedy er groffer matter of the feed comes near 
the firft principle of the foetus, or in fome fo 
much as enters the womb, but only fome conta- 
pious vapour or fubtile efluvia thereof, whicla 
feems to animate the gemma or cicatricula of the 
egg contained in the female ovary before it pailes 
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through the tubes or cornua into the uterus. How 
far the animalcules obferved in the feed of the males 
may contribute to generation, I leave to the more 
fagacious philofophers to enquire, and {hall here 


content myfelf with refering the reader to the feveral 


letters publifhed by Mr Lewenhoek. 

But to what fhall we attribute the foetus, its 
likenefgs to_the parents, or omitting them, to the 
precedent progenitors; as I have obferved, fome 
parents that have been both black haired, to have 
generated moft red haired children; becaufe their 
anceftors hair hath been of that colour? Or why 
are twins fo often extremely alike ? Whether is this 
owing to the efficient, or to the mater? 

Thofe efiluvia we fpeak of in the male feed as 
fubtile as they are, yet have they a great if not the 
_preateft ftroke in generation, as is clearly demon- 
ftrable in a mule, which doth more refemble the male 
parent, that is, the afs, than the female or horfe. 
But now, why fuch different f{pecies fhould not 
only mingle together, but afo generate an animal, 
and yet that that hybridous production ihould not 
again generate, and fo a.new race be carried on, but 
nature fhould ftop ‘here, and proceed no further, is to 
me a myftery, and unaccountable. 

One thing relating to generation I cannot omit; 
that is, the conftruction of a fet of a a ay 6 
parts (like {caffolds in’ a building) ferve a 
prefent end, which are afterwards laid alide, 
afford a {trong argument of counfel and defign. 


Wow for the ufe of the young during its inclofure. 


in the womb there are feveral parts formed, as 
the membranes inveloping it, called the fecundines, 
the umbilical veffels, one vein, and two artéries; 
the urachus, to convey the urine out of the blad- 
der, and the placenta uterina; part whereof fal] 
away at the birth, as the fecundines and placen- 
ta; others degenerate into ligaments, as the ura» 
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chus and part of the umbilical vein; befides 
which, becauie the foetus during its abode in the 
womb hath no ule of refpiration by the lungs, 
the blood doth not all, 1 may fay, not the greateft 
part of it, flow through them, but there are two 
_paffages or channels contrived, one called the fo- 
ramen ovale, by which part of the blood brought 
by the vena cava paiieth immediatély into the 
deft ventricle of the heart, without entering the 
right at all; the other is a large arterial channel 
pafling fram the pulmonary artery immediately in- 
to the aorta, or great artery, which likewife de- 
rivers part of the blood thither, without running at 
all into the lungs; Thefe two are clofed up foon 
_after the child is born, when it breathes no more 
(as'I may fo fay). by the placenta uterina, but re# 
dpiration by the fungs is needful for it... It is here to 
be noted, that though the lungs be formed fo foon 
as the other parts, yet during the abode of the 
foetus in the womb they ly by as ufelefs, In like 
manner I have obferved, that in ruminating crea- 
tures the three foremott ftomachs, not only during 
the. continuance of the young in the womb, 
but fo long as it is fed with milk, are unemployed, 
and utfelefs, the milk palling immediately into the ~ 
fourth. bo Beats 
Another obfervation I fhall add concerning gen. 
-neration, which is of fome moment, becaufe it 
takes away fome conceflions of naturalifts that 
give countenance to the atheiits fictitious and ridie 
culous account of the firft production of man- 
kind and other animals, vigz.- That all forts of in- 
fects, yea, and fome quadrupeds too, as frogs and 
mice, are produced ipontaneoufly. My obfervas 
tion and affirmation is, that there is no fych thing © 
jin mature as equivocal or fpontaneous generation, 
but that all animals, as well {mall as great, not 
excluding the vileft and moft contemptible infec, 
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are generated by animal parents of the fame f{pecies 
with themielves; that noble Italian virtuofo Fran- 
ciico Redi having experimented, that no putrified 
flefh (which one would think were the moft likely 
of any thing) will of itfelf, if all infeéts be care- 
fully kept from it, produce any. The fame ex 
periment, I remember Dr Wilkins, late Bithop of 
Chefter, told me had been made by fome of the 
Royal Society. No inftance againft this opinion 
doth fo much puzzle me as worms bred in the ine 
teftines of man and other animals. But feeing 
the round worms do manifetily generate, and 
probably the other kinds too, it is likely they 
come originally from feed, which, how it was 
brought into the guts, may aftewards poflinly be 
difcovered. Moreover, 1 am inclinable to believe that 
all plants too, that themfelves produce feed (which | 
are all but fome very imperfect ones, which fcarce 
deferve the name of plants) come of feed them- 
felves. For the great naturalift Malpighius to 
make experiment whether earth would of  itfelf 
put forth plants, took fome purpofely digged out of 
au deep place and put it into a glais veflel, the 
top whereof he covered with filk many times — 
doubled, and ftraitened over it; which would admit 
the water and air to pafs through, but exclude the 
leatt feed that might be wafted by the wind; 
the event was, that no plant at all fprung up in it. 
Nor need we wonder how in a ditch, bank or 
grafs-plat newly digged, .or in the fen-banks in 
the ifle of Ely, muftard fhould abundantly fpring 
up, where in the memory of man none hath been 
knowh to grow, for it might come of teed which 
had lain there for more than a man’s age, fome of 
the antients mentioning fome feeds that retain 
their fecundity forty years; and I have found in 
a paper received from a friend, but whom I have. ° 
forgotten, that melon-feeds after thirty years are 
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beft for raifing. of melons. As for the muftard 
that fprung up in the ifle of Ely, though there had 
mever been any in that country, vet might 
“it have been brought down in the channels by 
the floods, und fo being thrown upon the banks 
together with the earth, might germinate and 
grow there. ei 
And indeed a fpontaneous generation of animals 
and plants, upon due examination, will be found 
to be nothing lefs than a creation of them; for afe 
ter the matter was made, and the fea and dry land 
feparated, how isthe creation of plants and animals 
defcribed, but by a commanding, that is, effectuale 
dy caufing the waters and easth to produce their 
_feveral kinds without any feed? Now creation 
being the work of Omnipotency, and incommuni- 
cable to any creature, it muft be beyond the power 
of nature or natural agents to produce things after 
that manner. And as tor God Almighty, he is 
faid to have refted from his work of creation after 
‘the feventh day. but if there be any fpontaneous 
generation, there was nothing done at the creation, 
but what is daily done; for the earth and water 
produced animals then without feed, and fo they 
do ftill. . oe 
- Becaufe fome, I underftand, have been offended 
at my confident denial of all fpontaneous generation, 
accounting it too bold and groundlefs, I {hall a little 
enlarge upon’ it, and give my reafons, in order to 
their fatisfaction. | 
Firft, Then, I fay, fuch a fpontaneous genera- 
tion feems to me to be nothing lets than a crea- 
tion; for creation being not only a produétion of 
a nothing out of nothing, but alfo out of indifpofed 
matter, as may be clearly inferred from the ferip- 
ture, and is agreed by ail divines, this fpontaneous 
generation being fuch a production, wherein doth 
-% differ from creation? Or what did God Almigh- 
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ty do at the firft creation of animals and plants more 
than what (if this be true) we fee every day done? 
To me, I mutt confefs, it feems almoft demonftrable, 
that whatever agent can introduce a form into in- 
difpofed matter, or difpofe the matter in an inftant, 
muft be fuperior to any natural one, not to fay om- 
nipotent. > 

Secondly, Thofe who have with the greateft dili- 
gence and application confidered and fearched into 
this matter, as thofe eminent virtuofi, Marcellus 
Malpighius, Francifcus Redi, John Swammerdam, 
~Lewenhoek, and many others, are unanimoufly of 
this opinion, fave that Francifcus Redi would ex- 
cept fuch infects as are bred in galls, and fome other 
excrefcencies of plants. Now their authority weighs 
more with me, than the general vogue, or the con- 
_ eurrent fuffrages of a thoufand others, who never 
examined the thing fo carefully and circumfpedtly as 
they have done, but run away with the cry of the 
common herd of philofophers. 

Firft of all, Dr Swammerdam, who hath been, 
to the beft purpofe of any man I know of, bufied 
in fearching out and obferving the nature of all in- 
fects in general; all in general I fay, for as to one 
particular infect, to wit, the filk-worm, I muft 
except Signior Malpighi; and to one genus of 
them, to wit, ‘fpiders, Dr Lifter in his general 
hiftory of infects, written in Low Durch, and 
tranflated into French, p. 47. hath thefe words, 
Nous difans quwil ne fe fait dans toute la nature aucune 
generation par accident, &c. ‘* We aflirm that there 
* is not.in all nature any accidental [or {pontaneous] 
«* generation, but all come by propagation ; wherein 
‘* chance hath not the leaft part or intereft ” And in 
pe 159. {peaking of the generation of infects out 
of plants, in contradiction I fuppofe to Signior 
‘Redi, he faith, Nous croyons abfolument, Gc. “ We 
© do abfolutely believe that it is not poflible to prove 
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‘* by experience that any infects are engendered out 
© of plants; but on the contrary, we are very well 
** informed and aifured that thefe little animals are 
» © not fhut up in or inclofed there for any other 
© reafon than to draw thence their nourifhment.” 
dt is true indeed, that by a certain, conftant, and 
immutable order of nature, we fee many forts of 
infects affixed to particular fpecies of plants and 
_ fruits, to which the refpe&tive kinds faften them- 
felves as it were by inftind; but we are to know 
that they all come of the feed of animalcules of 
their own kind, that were before laid there; for 
thefe infects do thruft their feed or eggs fo deep 
into the plants, that they come to be afterwards as 
it were united with them, and the aperture or ori- 
fice by which they entered, quite clofed up and 
obliterated, the eges being hatched and nourifhed 
within. We have often found the eggs of infedts 
fo deeply funk into the tender buds of trees, that 
without hurting of them it was impoffible to draw 
them out. Many inftances he’ produces in, feveral . 
forts of infects making their way into plants, which, 
though they be well worth the reading, are too long 
to tranf{cribe. : 
_ Secondly, ‘That great and fagacious naturalift, and 
_moit accurate examiner of thefe things, Signior Mal- 
pighi, in his treatife of galls, under which name he 
comprehends all preternatural and morbofe tumours 
and excrefcencics of plants, doth demonftrate in par- 
ticular, that ail fuch warts, tumours and excrefcen- 
cies, where any infects are found, are excited or 
raifed up cither by fome venenofe liquor, which to- 
ether with their eggs fuch infeéts thed upon the 
ives, or buds, or fruits of plants, or boring with 
their terebrae, inftil into the very pulp of fuch 
buds or fruits; or by the contagious vapour of 
the very eggs themfelves, producing a mortifica- 
gion or fyderation in pe "parts of plants on which 
p 
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they aré laid; or laftly, by the grubs or maggots 
hatched of the eggs laid there, making their way 
with their teeth into the buds, leaves or fruit, or 
even the wood itfelf of fuch plants on which their 
“eggs were laid. So that at the laft he concludes; 
’ Erunt itaque gallae et reliqui plantarum tumares 
morhofae excrefcentiae, vi depofiti vvia turbata plan= 
tarum compage, et vitiato humorum motu excttatae, 
guibus inclufa ova et animalcula velut in utero foven-. 
tur et augentur, donee manifeftatis firmatifgue -pro- 
priis partibus, quaft exoriantur novam exoptantia 
auram. * We conclude therefore that galls, and 
“other tumours of plants, are nothing elfe but 
* morbofe excrefcencies, raifed up by the force of 
¢ the eggs there laid, difturbing the vegetation and 
_ temper of the plants, and perverting the motion 
«© of their humours and juices 3 wherein the inclofed 
“© egos and animalcules are cherifhed, n urithed, and 
«¢ augmented, till their proper parts being manifeft- 
“ ed, explicated, and hardened or ftrengthened, they 
“@ are as it were new born, affecting to come forth 
<¢ into the open air.” In the fame treatife he defcribes 
the hollow inftrument (terebra he calls it, and we 
may Englifh it, piercer) wherewith many flies are 
provided, proceeding from the womb, with which | 
they perforate the teguments of leaves, fruits, or 
buds, and through the hollow of it inject their 
eggs into the holes, or wounds. which they have — 
made, where in procefs of time they are hatched 
and nourifhed. ‘This he beheld one of thefe infects 
doing. with his own eyes in the bud of an oak; the 
manner whereof he defcribes, page 47. which I 
fhall not tranfcribe, only take notice, that when he, 
had taken off the infeét, he found in the leaf, very 
little and diaphanous eggs, exactly like to thofe 
- which yet remained in the tubes of the fly’s womb. 
_ He -adds further, that it is probable that there may 
be eggs hidden in diverfe parts of plants, whereof 
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no footftep doth outwardly appear, but the plant re= 
mains as entire and thrives as well as if there were 
no infect there } nay, that fome may be hidden and 
cherithed in dry places (not wanting any humour to 
feed them) as in fear wood, yea, in earthen vellels, 
and marbles themfelves 

Indeed to me ic feems unreafonable that plants, 
being of a lower form or order of being. thould. 
produce animals; for either they muft do it out 
of indifpofed matter, and then fuch production 
would amount to a creation, or elfé they mutt 
prepare-a fit matter, which is to act-beyond their 
-firength, there being required to the preparation 
of the {perm of animals a great apparatus of vet- 
els and many fecretions, concoctions, refleions, 
digeftions, and circulations of the matter, before it 
pcan be rectified and exalred into fo noble a liquor ; 
and befides there mutt be an egg too; for we 
know €x ovo omnia; to the perfeétion whereof 
‘there are as nae veflels and as long a procefs re- 
quired. Now in plants there are no fuch veilels, and 

cone quently. no fuch preparation of eggs or {perm, 
which are the neceflary principles of amim als. 

Thirdly, Yhat worthy author of our’ own coun- 
try, | mean, “Dr Lifter, in his notes pee Geodar= 
‘tius Infect. Numb. 16. p. 47. *hath taefe words: 
Non enim inducor ut cre lam, hoc, vel aliud quodvis 
animal, modo quadam Spontanes e planta produci, et 
alii caufae curcunque ariginem fuam debere quam pa~ 
renti animali; 2. e. * I cannot be pert fuaded or in- 
** duced to believe, that this, or any other animal, 
** is (or can be) produced out of a plunt in a fpon- 
** taneous manner, or doth owe its original to any 
«© ather caufe des than an animal parent of its 
“ own kind.” And in his third note upon Infect. 
Numb. 49. thefe: Quaad foontaneam erucae hiujus 
aliorumgue infelorum generationem, pro ‘parte NEL A 
iva jam fententiam meam tradidi, @c. As to. the 
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“* fpontaneous generation of this eruca, and other. 


“© infects, I have already delivered my Qpinion for 


“‘ the negative. This is moft certain, that thefe 
“* coffi are produced of eggs laid by animal parents : 
“© it is-alfo alike clear, that. thefe diminutive cater- 
<‘ pillars are able by degrees to pierce or bore their 
“6 way into a tree; which very {mall holes, after 
‘¢ they are fully entered, do perchance grow toge- 
“* ther, and quite difappear, at leaft become fo {mall, 
‘* that they are not to be difcerned, unlefs by Lyn- 
** ceus’s eyess Add moreover, that perchance they 
“© undergo no transformation, but continue under 
“¢ the vizzard of ferucac]} caterpillars for many years 
«© which doth very well accord with my obfervations. 
‘* Moreover that this caterpillar [eruca] is propa- 
«* gated by animal parents, to wit, butterflies, after 
“© the common origination of all caterpillars.” In 
all this I fully confent with the doctor, only crave 
leave to differ in his attributing to them the name 
of coffi; which were accounted by the ancients a 
delicate morfel, and fed for the table; for I take 


thofe to have been the hexapods, from which the 


greater fort of beetles come; for that that fort of 
hexapods are at this day eaten in our American plan- 
tations, as I am informed by my good friend Dr Hans 
Sloane, who alfo prefented me with a glafs of them 
preferved in fpirit of wine. 


_ 


Having lately had an opportunity more curioufly | 


to view and examine the great fleth-coloured, thin- 
haired Englifh caterpillar, (which is fo. like that 
fent me by Dr Sloane, that it differs little but in 
magnitude, which may be owing to the climate) 
I obferved that it had a power of drawing its eight 
hind legs: or ftumps fo far up in its body that they 
did altogether difappear, fo that the creature feem- 
ed to want them, and of thrufting them out again 
at pleafure; whereupon I conjectured, that that 
infect of Jamaica fent me by the dottor (which 
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I took to be the coffus or hexapod, previous to fome 
large beetle) had likewife the fame power of drawing 
up its hind legs, fo that tho’ to appearance it wanted 
them, yet really it did not fo, but had only drawn 
them up. and hid them in its body when it was im- 
merfed in the {pirit of wine, and confequently was 
not the hexapod of a beetle, but an eruca, like to, 
or indeed {pecifically the fame with that of our own 
country by me obferveds; and being eaten at this 
day by the inhabitants of Jamaica, is in all likeli. 
hood the fame with the coffus of the antient Ro- 
mans, which was fed for the table, as Pliny | af- 
fures us; efpecially if we contider, that Dr Lifter 
found this eruca in the body of an oak newly 
_ cut down and fawed in pieces; on which tree Pliny 
faith they feed. ‘Thus much | thought fit to add to 
_. Dr Lifter, and do the truth right, by retracting my 
former conjecture concerning the cofli. ~ ee 
3. My third argument againft fpontaneous ge- 
neration is, becaufe there are no arguments or 
experiments which the patrons of it do or can pro 
duce, which do clearly evince it. For the general 
and vulgar opinion that the heads of children, or 
the bodies of thofe that do not change their linen, 
‘but wear that which is fweaty and fordid, breeds 
ices or that cheefe of ittelf breeds mites or mag- 
‘gots; I deny, and look upon it as a great error 
and miftake; and do affirm, that all fuch crea- 
tures are bred of eggs laid in fuch fordid places by 
-fome wandering loufe, or mite, or maggot; for 
fuch places being moft proper for the hatching and 
exclufion of their eggs, and for the maintenance 
of their young, nature hath endued them with a 
wonderful acutenefs of {cent and fagacity, whereby 
they can, though far diftant, find out and make 
towards them; and even lice and mites them- 
felves, as flow as they feem to be, can, to-m 
knowledge, in no long time, march a confiderable 


254 «The Wisnom of GOD Part Ike. 


way to find out a convenient harbour for them- 
{clves. \ 

Here, by the by, I cannot but look upon the 
firdnge. inftinét of this noifome and troublefome 
creature a loufe, of fearching. out foul-and nafty 
cloaths to harbour and breed in, as an effect of di- 
vine providence, defigned to deter men and women 
from iluttifhnefs and fordidnefs, and to provoke 
them to cleanlinefs and neatnefs. God himfelf 
hateth uncleanline(s, and turns away from it, as 
_ appears by Deut. xxiii. 12, 13, «4. But if God ree 
quires and is pleafed with bodily cleanlinefs, much 
more is he fo with the purenefs of the mind, 
Blefjed are the purein heart, for they foal fee God, 
Matth. v. ro. 

As for the generation of infes out of putrid 

matter, the experiments of Francifcus Redi, and | 
fome of our own Virtuofi, give me fufficient rea- 
fon to reje&t it. I did but juft now mention the 
guick {cent that infects have, and the great faga~ . 
city in finding out a proper and convenient har- 
bour or matrix to cherifh and hatch their eggs and 
feed their young; they are fo acted and directed — 
by nature, as to caft their eggs in fuch places as 
are mo accommodated for the exclufion of their 
young, and where there is food ready for them as 
Joon as they be hatched; nay, it is a very hard 
matter to keep off fuch infe&ts from thedding their 
feed in fuch proper places. Indeed if an infect 
». may be «ahus equivocatly generated, why not 
‘* fametimes a bird, a quadruped, a man, or even an- 
* univerfe. Or, why no new fpecies of Bigs, ki now 
‘and then?” as my learned friend Dr Lancred 
Robinfon very well argues in his letters: ‘for there 
‘* is as much art {hewn in the formation of thofe as 
“* of thefe.” 

A fourth and moft effe@tual argument againtt 
4dpontancous generation is, that there are no new 
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-{pecies produced, which would certainly: now and 
then, nay, very often happen were there any fuch 
thing; for in fuch pretended generations, the 
generant or active principle is fuppofed to be the 
fun, which being an inanimate body cannot act 
otherwife than by his heat, which heat can only 
put the particles of the paflive principle into motion; — 
the paflive principle is putrid matter, the particles 
whereof cannot be conceived to differ in any thing 
but figure, magnitude and gravity; now the heat 
putting thefe particles in motion, may indeed gas 
ther together thofe which are homogeneous, or of 
the fame nature, and feparate thofe that are hetero- 
geneous, or of a different, but that it fhould fo fi- 
tuate, place and connect them as we fee in the bo= 
dies of animals, is altogether inconceivable ; which 
if it could, yet that it fhould always run them into 
fuch a machine as is already extant, and not often 
Into fome new fafhioned one, fuch as was never feen 
_before, no reafon can be affigned or imagined. This 
the Epicurean poet Lucretius was fo fenfible of, that 
he faw a neceflity of granting feeds or principles to 
determine the {pecies. For (faith he) if all forts of 
_ principles could be connected, ; 


-——Vulgo fieri portenta videres, 
Semiferas hominum fpecies exificre, et altos 
AInterdum ramos egigni corpore vivo; ! 
Mu/taque conneéh terreftria membra marinis 5 
Tun flimmam retro [pirantes ore chimaeras 

- Pafcere naturam per terras omniparenteis 
Qusrum nil fieri manifefium efi, omnia quando 
Seminthus certis, certa penetrice, creata 

Confervare genus crefeentia poffe videmus, Ge. 


- That is, —— Thence would rife 
Vaft monfters, nature’s great ubfurdities ; 
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Something half beaft, half man, and fome would grow 
Tall trees above, and animals below, 

Some join’d of fifh and beafts, and every where ° 
Frightful chimera’s breathing flames appear. 

But fince we fee no fuch, and things arife 

From certain feeds, of certain ‘fhape and fize, 

And keep their kind as they increafe and grow, 
There’s fome fix’d reafon why it fhould be fo. 


_ The raining of frogs, and their generation in - 
the clouds, though it may be attefted by many and 
great authors, I look upon as utterly falfe and ri- 
diculous; it feems to me no more likely that frogs 
fhould be engendered in the clouds, than Spanith 
gennets begotten by the wind, tor that hath good 
authors too; and he that can, fwallow the raining - 
of frogs, hath made a fair ftep towards believing — 
that it may rain calves alfo, for we read that one 
fell out of the clouds in Avicen’s time; nor do they 
_much help the matter, who fay, that thofe frogs 
that appear fometimes in great multitudes after a 
fhower, are not indeed engendered in the clouds, 
but coagulated of acertain fort of duft commixed 
and fermented with rain-water ; to which hypothefis 
Fromondus adheres. 

But let us a little confider the generation of 
frogs in a natural way. 1. There are two diffe- 
rent fexes, which muft concur to their generation. 
2. There is both a great apparatus of fpermatick 
veflels, wherein the nobler and more fpiritous 
part of the blood by many digeftions, concocti- 
ons, reflections and circulations exalted into that 
generous liquor we call fperm; and likewife for 
the preparing of the eggs. 3. There muft be a 
copulation of the fexes, which I rather mention 
becaufe it is the moft remarkable in this that ever 
I obferved in any animal; for they continue in com- 
plexu venereo at leaft a month indefinitely, the 
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male all that while refting on the back of the female, 
clipping and embracing her with his legs about the 
_heck and body, and holding her fo faft, that if you 
take him out of the water he will rather bear her 
whole weight than let her go; this I obferved 
In a couple kept on purpofe in a vefiel of water by 
my learncd and worthy iricnd Mr John Nid, Fellow 
of Trinity-college, long fince deceafed; after this 
the {pawn mutt be caft into water, where the Egos 
lie in the midft of a copious jelly, which ferves them 
for their firft nourifhment for a confiderable while; 
and at laft the refult of all is not a perfect frog, 
but a tadpole, without any feet, and having a long 
tail to fwim withals;. in which form it continues 
a long time, till the limbs be grown out and ‘the tail 
_ fallen away, before it arrives at the perfection of a 
frog. . wei, Mee ies 
~ Now if frogs can be generated fpontancoufly in 
the clouds out of vapour, or upon the earth out 
of duft and rain-water, what needs all this ado?» 
To what purpofe. is there fuch an apparatus of vef=_ 
fels for the elaboration of the fperm and eggs? 
_ fuch a tedious proce{s.of, generation and nutrition ? 
This is but an idle pomp; the fun (for he is fup- 
‘pofed to be the equivocal .generant or efficient by 
thefe philofophers). could have difpatched the bu- 
finefs in atrice; give him buta little vapour, or a 
little dry. duft or .rain-water, he will produce 
‘you a quick’ frog, nay, a whole army of them, 
perfectly formed, and. fit for all. the functions of > 
life, in three minutes,, nay, in the hundredth part 
of one minute, . elfe muft. fome of thofe frogs thar: 
were generated _in the clouds fall down half 
formed and inperfect, which I never heard they 
did; and the procefs of generation have been ob~ 
ferved in the produdiion, of frogs.out of duft and 
‘rain-water, which no man ever pretended to 
mark or difcern,.. But that there can be, no frogs 
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generated in the clouds, may be further made ap- 
pear, t. From the extreme cold of the middle 
region of the air, where the vapours are turned 
into clouds, which is not at all. propitious to gene- 
¥ation ; for did not fo great men as Ariftotle and 
Erafmus report it, I could hardly be induced to 
believe that there could be one {pecies of infects 
generated in fnow- 2, Becaufe if there were any 
animals engendered in the clouds, they muft needs 
be maimed and dafhed in pieces by the fall, at 
leaft fuch as fell by the high-ways, and upon the 
roofs of houfes; whereas we read not of any fuch 
broken or imperfect frogs found any where. This 
lait argument was fufficient to drive off the learned 
Fromondus from the belief of their generation in 
the clouds; but the matter of fact he takes for 
granted, I mean the fpontaneous generation of © 
frogs out ‘of duft and rain-water, from an ob-= 
fervation or experiment of his own at the gates 
of Tournay in Flanders, to the fight of which {pecs 
tacle he called his friends who were there prefent, 
that they might admire it with him. ‘* A fudder 
* fhower (faith he) talling upon the very dry duft, 
‘ there fuddenly appeared fuch an army of little frogs3_ 
«* leaping about every where upon the dry land, that 
«. there was almoft nothing elfe to be feen; they were 
<6 alfo of one magnitude and colour; neither did it ap= 
“‘ pear out of what lurking places (/atihula) fo many 
6‘ myriads could creep out, and fuddenly difcover 
*¢ themfelves upon the dry and dutty foil, which they: 
«¢ hate.” But faving the reverence due to fo great 4 
man, I doubt not but they did all creep out of their 
holes and coverts, invited by the agreeable vapour 
of the rain-water; this, however unlikely it may 
feem, is a thoufand times more probable than 
their inftantaneous and undifcernable generation 
eut of a little dry duft and rain-water, which alfo 
¢annot have any time to mix and ferment together, 


~ 
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which is the hypothefis he adheres to; nay, I af- 
firm, that it is not at all improbable; for he that 
fhall walk out in fammer nights when it begins to 
grow dark, may obferve a great multitude of great 
toads and frogs crawling about in the high ways, 
paths, and avenues, to houfes, yards and waiks 
of gardens and orchards, that he would wonder 
whence they came or where they are lurked all 


‘the winter and all the day time, for that then it is a 


rare thing to find one, 

‘To which add, that in fuch frogs as we are 
{peaking of, Monfieur Perault hath upon diffetion 
often tound the ftomach full of meat, and the in- 
teftines of excrement; whence he juftly concludes, 
** That they were not then firft formed, but only 
** appeared of a fudden, which is no great won- 
** der, fince upon a fhower after a drought, earth- 
** worms and land fnails innumerable come out of 


© their lurking places in like manner.” 


In confirmation of what I have here written 
againft the fpontaneous generation of frogs, e¢i~ 
ther in the clouds out of vapour, or on the earth 
out of duit and rain water commixed, endeavour- 
ing to prove by force of argument that there is no 
fuch thing, I have lately received from my learn- 
ed and ingenious friend Mr William Derham, 
rector of Upminiter, near Rumford in Effex, a rea 
Jation parallel to that of Fromondus, concernin 
the fudden appearance of a vaft number of frogs, 


‘after a thower or two of rain, marching crofs a 


fandy way, that before the rain was very dutty, 


and giving an account where, in all likelihood, 


they were generated by animal parents, of their 
own kind, and whence they did proceed. ‘The 
whole narrative I fhall give the reader in his owa 
words. ate f 

*‘ Some years ago, as I was riding forth one’ 
“* afternoon in. Berks, I happened upon a prodi- 
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gious multitude creeping crofs the way; it was 
a fandy foil, and the way had been full of duit, 
by reafon of a dry feafon that then was; but 
an hour or two before, a refrefhing fragrant 
fhower or two of rain had laid the duft; where 
upon what I had read or heard of the raining of 
frogs, immediately came to my thoughts, as it 
eafily might do, there being probably as good 
reafon then for me, as I believe. any ever had. 
before, to conclude that thefe came from the 
clouds, or were inftantaneoufly generated; but 
being prepoflefied with the contrary opinion, 
viz. that there was no equivocal generation, I 
was very curious in enquiring whence this vatt 
colony might probably come 3 and upon fearching 
I found two or three acres of land covered with — 
this black regiment, and that. they all marched 
the fame way towards fome woods, ditches, and 
fuch like cool places in theie front, and from 
large ponds in their rear; I traced them back- 
wards even to the very fide of one of the ponds ; 
thefe ponds in fpawning-time always ufed to a- 
bound with much frogs, whofe croaking I have 
heard at a confiderable diftance; and a great deal 
of fpawn I have found there. ef 

“ From thefe circamftances I concluded that 
this vaft colony was bred in thofe ponds, from 
whenceward they, fteered their.courfe; that af- 
ter their incubation (if I may fo cail it) or 
hatching by the fun, and their having. pafled 
their tadpole ftate, they had lived (till that 
time of their migration) in the waters, or ra 
ther on the fhore, among’ the flags, rufhes, and 
long. grafs; but. now being invited out by the 
refrefhing fhowers, then newly. fallen, which 


‘ made the earth cool and moiit for their march, 


that they left their old /atibu/a, where perhaps 
they had devoured all their. proper food,-and 


Part II. in the CREATION. : 261 


-* were now in purfuit of food or amore convee 
«© nient habitation. 
“This I think not only reafonable to be con« 
_ © cluded, but withal fo eafy to have been difcover. 
-* ed by any inquifitive obferver, who in former 
‘times met with the like appearance, that 1 can- 
** not but admire that fuch fagacious philofophers 
‘* as Ariftotle, Pliny, and many others fince thould 
ever imagine frogs to fall from the clouds, or by 
‘* any way inftantaneoufly or fpontaneoufly gene- 
** rated, efpecially confidering how openly. they ac 
_ their coition, produce fpawn, this {pawn tadpoles, 
** and tadpoles frogs. _ | ae 
_ Neither in frogs only, but alfo in many other 
** creatures, as lice, flefh-flies, filk-worms, and o- 
** ther papillo’s, an uniform regular generation was 
** very obvious, which is an argument to me of a 
** ftrange prepoficfiion of fancy in the ages fince 
** Aritotle, not to fay of carelefsnefs and floth.” 
-po far Mr Derham. : : | 
In like manner, doubtlefs, Fromondus, had: he 
made a diligent fearch, might have found out the 
place where thofe myriads of frogs, obferved by 
him about the gates of Tournay, were generated, 
and whence they did proceed, a 
As for the worms and other animals bred in 
the inteitines of. man and beaft, I have declared 
myfelf not to be fatisfied ofthe ways and means 
thow their feeds come to be conveyed into thofe 
places, but yet that their generation is analogous 
ato that of other creatures of thofe kinds, I doube 
not; the conttancy of their fpecies, their exact 
“agreement and perpetual fimilitude in the fhape 
and figure of their bodies and all the parts, their 
confiitence, temper, motion, and other accidents, 
‘are to me little lefs than a demonftration that they 
are not the effects of chance, but the produéts of 
a {ettled and fpermatick principle; I am at pre- 


“ 
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fent, till better informed, of opinion, that their 
eggs are {wallowed with the meat we eat; and [ 
am the rather induced to think fo becaufe children 
fn their firft infancy, and as long as they are con- 
{tantly confined to a miik diet, are feldom troubled 
with them. - ‘i 

After this. was written I received a letter from 
my often remembred ingenious fricnd Dr [ancred 
Robinfon referring to this matter, part where» 
of I fhall tranfcribe, as being very pertinent, in- 
ftructive, and confonant to my own thoughts, 
ss [ think it may be proved, that the vaft variety 
6s of worms found in almoft all the parts of ditfe- 
‘* rent animals, as well terreftrial as aquatick, are 
“taken into the refpective bodies by meats and 
*s drinks, and there either lie {till for fome time, © 
“or elfe grow and alter by change of place and 
** food {not fpecifically, but accidentally, in mag- 
§* nitude, colour, figure of fome parts or the like.] 
« We know as yet but little of the numerous ine 
*¢ feéts bred in water, or indeed of thofe in roots, 
$€ leaves, buds, flowers, fruits, and feeds, which 
‘© we are continually fwallowing, and thefe too all 
*‘ vary according to the climate [that is, the fame 
‘* fpecies of roots, leaves, &c. do in different clis 
**5 mates produce many different fpecies of infetts, 
* though fome there be common to all] the long 
*© flender worms, as fmall as hairs, that breed be+ 
« tween the fkin and the flefh in the ifle of Ormuz, 
66 and in India, which are generally twifted out 
**-upon fticks or rowlers, and often break in the 
* operation, are without doubt taken in’ by the 
** water they drink in thofe regions, as I could 
“‘ prove by many and good experiments, had I 
«© time. They who have leifure may find them 
‘* in the collections of voyages and travels, efpe- 
$* cially in Monfieur Fhevenot. By this explicae 
tion we may give a better account of the vomit- 
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-ing up to tadpoles, fnails, and other animals re 
corded in medicinal hiftories, than by any hypo= 
thefis of equivocal generation. As to infects found 
in ftinking flefh or rotten vegetables, I could never 
** obferve or find any of them different from thefe 
** parent infects which hover about or feed upon fuch 
** bodies.” 

If any fhall object the infinite multitude of ani« 
malcules difcovered in pepper-waters, and defire an 
account of their generation; to him I thall fay, 
that it is probable that fome few of thefe animals 
may be floating in all waters, and that finding the 
particles of pepper {fwimming in the water, very 
proper for the cherifhing and excluding of their 
eggs, by reafon of their heat, or fome other un- 
known and fpecific quality, they may faften their — 
eggs to them, and fo there may be a fudden breed 
of infinite {warms of them; .but thefe being not 
to be difcerned by the moft piercing and Lyncean 
fight without the afliftance of a microfcope, I leave 
the manner of their generation to future difcove 
er 


~ 
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No lefs difficult is it to give an account of the 
_ original of fuch infects as are to be found, and feem 
to be bred in the bodies of others of different kinds. 
Out of the fides and. back of the moft common 
eaterpillar, which feeds upon cabbage, colewort, 
and turnep-leaves, which we have defcribed in the 
catalogue of Cambridge plants, we have feen creep. 
out {mall maggots to the number fometimes’ of - 
threefcore or more, which fo foon as ever they 
came forth, began to weave them{elves filken 
eafes of a yellow fhining colour, wherein they 
changed, and after fome iime, came out thence 
in the form of fmall flies with four wings; for 
a full defcription .and hiftory whereof I thall 
refer the reader.to the fore-mentioned . catalogue. 
The ‘like -1 have alfo -obferved in other caterpillars 
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of a different kind, which have produced no leffer 
number of maggots, that in like manner imme- 
diately made themfelves up in cafes. Others, in- 
ftead of changing into the avrelia’s. as in the ufual 
procefs of mature they ought to do, have turned 
into one, two, or three, or more flefh-fly-cafes, 
at leaft contained fuch cafes within them, out 
of which after a while were excluded flefh-flies. 
Other caterpillars, as that called the folitary mag= 
got, found in the dry heads of teafel, by a dubious 
metamorphofis, fometimes changed into the aurelia 
of a butterfly, fometimes into a fly-cafe; you will 
fay, how comes it to pafs? Mutt we not here ne- 
ceflarily have recourfe to a fpontaneous genera- 
tion? Tanfwer, no the moft that can be inferred 
from hence is, a tranfmutation of fpecies; one 
infect. may, inftead of ‘generating another of its 
own kind, beget one or more of a different; but 
Ican by no means grant this; Ido believe that 
thefe flies do either caft their eggs upon the very 
bodies of the fore-mentioned caterpillars, or upon 
the leaves:‘on which they feed, all in a ftring; which 
there hatching, eat their way into the body, where 
they are nourifhed tillthey be come to their full 
growths or it may be. the fly may with the hollow 
and fharp tube of her*womb punch and perforate 
the very ikin of the eruca, and caft her eggs into its’ 
body; fo the ichneumon will convey her eggs into 
caterpillars. | , 

The difcovery of the manner of the generation: 
of thefe forts of infects I earneftly recommend to’ 
all ingenious naturalifts as a matter of great mo- 
ment; for if this point be but cleared, and it be 
demonftrated that ‘all creatures are generated uni- 
vocally by parents of their own kind, and that there 
is no fuch thing as fpontaneous generation in the 
world, one main prop and fupport of atheifm is 
taken away, and their ftrongeft hold demolifhed ;— 


‘ \ 
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they cannot then examplify their foolith hypothe= | 
fis of the generation of man, and other animals | 
at firft by the like of frogs and infeéts at this pre= 
pfent day. = ay 

It will be farther objeé&ted, that there have live 
toads been found in the midft of timber trees ; nay, 
of ftones, when they have been fawn-afunder. 
‘Lo this Lanfwer, that 1am not fully fatisfied of 
the matter of fad. I am fo well acquainted with 
the credulity of the vulgar, and the delight they, 
and many of the better fort too, have in telling of 
wonders and ftrange things, that I-muft have a 
thing well attefted, before I can give a firm aflent 
to it. ees 2 

‘Since the writing hereof, the truth of thefe rela- 
tions, of live toads found in the midf of ftones, hath 
been confirmed to me by firfticient and credible eye- 
witnefics, who have feen them taken out; fo ‘that 
there is no doubt of the matter of fact, 
But yet, fuppofe it be true, it may be accounted 
for ; thofe animals, when young and little, finding 
in the ftone fome fmall hole reaching to the mid- 
dle of it, might, as their nature is, creep into it, as 
a fit /atibulum for the winter, and grow there too 
big to return back by the paflage by which they 
enteredy and fo continue imprifoned therein for 
many years; a little air by reafon of the coldnefs. 
of the creature, and its lying torpid there, fuf. 
ficing it for refpiration; and the humour of the 
fione, by reafon it lay immoveable, and {pent not,. 
for nourifhment; and I do believe that if thofe 
who found thofe toads had diligently fearched, 
they might have difcovered and traced the way 
whereby they entered in, or fome footiteps of its 
or elfe there might fall down into the lapideous 
matter, before it was concrete into a ftone, fome 
fmall toad, (or fome toad-fpawn) which being not 
able to extricate itfelf as get out again, might re- 

1 5; 
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main there imprifoned till the matter above it were 
condenfed and compacted into a ftone; but how= é 
éver it came there, I dare confidently affirm it was 
not there fpontancoufly generated; for elfe either 
there was fucl a cavity in the {tone before the toad 
was generated, which is altogether improbable, 
and gratis diétum, afferted without any ground, or 
the toad was generated in the jolid ftone, which 
is more unlikely. than the other, in that the foft 
body of fo fmall a creature fhould extend itfelf 
in fuch a prifon, and overcome the ftrength and 
refifttance of fuch a great and ponderous mafs of - 
folid ftone. | 
And whereas the affertors of equivocal genera- 
tion were wont to pretend the imperfection of 
thefe animals. as a ground to facilitate the belief of 
their fpontaneous generation, I do affirm that they — 
are as perfeét in their kind, and as much art fhewn. 
in the formatian of them as of the greateft, nay, 
more too in the judgment of that great wit and — 
natural hiftorian * Pliny. /n magnis fiquidem cor- 
poribus (faith he) aut certe maporibus facilis offictna 
Sfequaci materia fuit ; in his tam parvis atque tam 
nuilis, quae ratio, quanta vis, quam. inextricabilis 
perfectio? “ In the greater bodies the forge was 
« eafy, the matter being ductil and fequacious, obe~ 
6¢ dient to the hand and ftroke of the artificer, apt 
€¢ to be drawn, formed or moulded into fuch fhapes 
« and machines even by clumfy fingers; but in the 
€° formation of thefe, fach diminutive things, fuch 
nothings, what cunning and curiofity } what force — 
“ and ftrength was requifite, there being in them 
6 fuch inextricable perfection ! | 
To what proofs or examples of fpontaneous ge- 
neration may be brought from infects bred in the 
fruits or excreflencies of plants, I have already 
made apfwer in my fecond particular, which con- 
+ Lib. 4i. chap. 260 
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‘tains the teftimonies of our beft modern naturalifts 
concerning thefe things. ee. : 

In my denial of the fpontaneous generation of 
plants, lam not fo confident and peremptory; but 
yet there are the fame objeGtions and arguments 
againft ic as againft that of animals, viz becaufe je 
would be “a produ@tion out of indifpofed matter, 
and conf-quently a creation; or if it be faid there 
as difpofed matter, prepared by the earth, or fun, 
the heat, or whatever other agent you can affian 3 


‘Treply, this is to make a thing act beyond its 


ftrength, that is, an inferior mature which hath 
Mothing of life in it, to prepare caatter for a fupe= 
rior, which hath fome degree of life, and. for the 
preparation of which it hath no convenient vellels 
Or inftruments; if it could do fo, what need of all 
‘that apparatus of veffels, preparation of feed, and, 


as TI alfo fuppofe, diftinction of mafculine and fee 


‘Minine that. we fee in plants ? I demand farther, 
whether any of the patrons of fpontaneous genes 


fauon in plants did ever fee any herbs er trees, 


except thofe of the grafs-leaved tribe, come up 
without two feed leaves? which if they never did 
or could, it is to me a great argument that they 
came all of feed, their being no reafon elfe why 
they fhould at fir@ produce two feed leaves diffe 


rent from the fubfequent; and if all thefe {pecies- 


{which are far the greateft number) come from 
feed, there is not the leaft reafon to think that 
any of the reft come fpontaneoufly ; and this with 


what I have written before may fuffice concerning - 


this point. , | 

_ Whereas I have often written in many places 
that fuch and fuch plams are {pontanrous, or come 
up fpontaneoufly, I mean no more by that expre{- 
fion but that they were not planted or fown there in« 
duftrioufly by man. : 


na a a 
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Having f{poken of the body of man, and the ufes 
of its feveral parts and members, I fhall add fome | 
other obfervations, giving an account of the parti- 
cular ftrudture, actions and ufes of fome parts, ei- 
ther common to whole kinds of animals, or proper to 
fome particular fpecies, different from thofe of man, 
‘and_of the reafon of fome inftinéts and actions of. 
brutes. 

Firft of all, The manner of refpiration, and the 
organs ferving thereto in various animals, are accom- 
modated to their temper of body, and their place and 
manner of living; of which I have obferved in more 
perfect animals three differences. | 

t. ‘The hotter animals which require abundance 
of fpirits for their various motions and exercifes, 
are provided with lungs, which indefinitely draw 
in and expel the air alternately, without intermif- 


‘fion, and have a heart furnifhed with two ventri=— 


cles; becaufe to maintain the blood in that. degree 
of heat which -is requifite to the performance of 
the action of all the mufcles, there is abundance 
of air neceflary. I fhall not now take notice of the 
difference that is between the lungs of quadrupeds, 
and birds, how the one are fixed and immoveable 
the other loofe and moveable; the one perforated, 
tran{mitting the air into large bladders, the other i in- 
clofed with a membrane. 

It is here worth the notice taking, that many 
animals of this kind, both birds and quadrupeds, 
will endure and bear up againft the extremeft rigor 


_of cold that our country is expofed to; horfe, kine, 


and fheep, as I have experienced, will lie abroad in 
the open air upon the cold ground during ourJdong 
winter-nights, in the. fharpeft and fevereft frofts 
that ever happened with us, without any harm or 


prejudice ‘at ail; whereas one would think, that at 


leait the extremities of their members fhould be 
-pitten, benummed and mortified thereby. Confi- 


a 
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- dering with _myfelf by what means they were. ie 


bled: to ‘do this, and to abide and refift the cold, 

occurred to my thoughts, that the extremeties of 
their toes were fenced. with hoofs, which in good 
meafure fecured them; but the main thing was, 
that the cold is, as it were, its own antidote ; for 
the air being fully charged and feated with nirous, 
or fome other fort of particles (which are the great 
efficients of cold and no lefs alfo the pabulum of. 
fire) when inipired, doth by means of them canfe a 
great) accenfion and heat in-the blood (as we fee’ ; 
fuel burns rafhly in fuch weather) and fo enable 
jt to refift the impreflions of the cold for fo thort 


a time as its more nimble circulation expofes it 


thereto, before it comes to another heating. From 
hence may an account be given why the inhabi« 


tants of hot countries may endure longer fafting 


= 


and hunger than thofe of Cae and thofe feem- 
ingly prodigious, and to us icarce credible ftories, 
of the fafting and abftinence of the Egytian monks, 
_ be rendered probable. 

2. other animals’ which are of a. ‘colder teme 
per, and made to endure a long inedia or fafting, 
and lie in their holes almot torpid all winter, 
as all kinds of ferpents and lizards, have indeed 


_ Jungs, but do not inceffantl breathe, or when 
a gs, D Ly 


they have Grawn in the air, neceflarily expire. it 
again, but can retain it at their pleafure, and live 
without refpiration. whole d: ays together, as was 
long fince experimented by Sir Thomas Brown, 
M. D. in a frog tied by the foot under water for 
that purpofe by him.* This*order of creatures have | 
but one ventricle in their econ and the whole 
blood doth not fo often circulate through the lungs 


_ as it doth through | the reft of the body ; 5 this manner © 


of breathing is {ufficient to maintain in them that 
degree of heat which is fuitable to-their. nature | 


and manner of living 5 for to our touch they are 
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always cold, feven in fummer-time, and therefore 
fome will then put fnakes into their bofom to cool 
them. | 

3. Fithes, which were to live and converfe always 
in a cold element, the water, and therefore were 
to have a temper not excelling in heat, becaufe other- 
wife the conftant immediate contact of the water (un= 
lefs fome extraordinary provilion weré made could 
snot have been fupported by them, that they might 
not be neceflitated continually to be coming up to 
the top of the water to draw in the air, and for 
many other reafons that might be alledged, perform 
their refpiration under water by the gills, by which 
they can receive no more air than is diperfed 
in the pores of the water, which is fufficient 
to preferve their bodies in that temper of heat that 
is fuitable to their nature and the place wherein 
they live; thefe alfo have but one ventricle in their 
hearts. : 

But now though this be thus, the great and: 
molt wife Gon, as it were purpofely to demon- 
firate that he is not by any condition or quality of 
place neceffarily determined to one manner of re- 
fpiration, or one temper of body in fithes, he hath 
endued the bodies of forne of that tribe of aqua- 
tick creatures with lungs like viviparots qua- | 
drupeds, and two ventricles of the heart, and an 
ability of breathing like them, by drawing in and 
letting out the open air, fo contriving their bodies 
as to maintain in the midft of the cold- water a de« 
gree of heat anfwerable to that af the fore-mentioned 
quadrupeds. , f 
"Another rematkable thing relating to refpira- 
tion is, the keeping the hole or paffage between 
the artrria venofa and vena cavia, called foramen 
ovae, open in fome amphibious quadrupeds, viz. 
the fhoca or vitulus marinus, called in Englith, 
fea-calf and feal; and, as is generally held, the 
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beaver too. We have already given the reafon of 
the twofold communication of the great blood- 
veflels in the foctus or young fo long as it con- 
tinues in the womb; the one between the two 
veins entring the heart, by a hole ar window 3 
the other between the two arteries, by an arterial 
channel extendéd from the pulmonary artery to the 
aorta, Or great artery; which was, in brief, to di- 


vert the blood from the lungs. The fame reafon- 
fer keeping open the foramen ovale there is in thefe 


amphibious creatures, for, 1. Lhe lungs probably 
being not extended, but emptied of air when they 
abide long under water, and flaccid, it is not ealy 
for the whole blood every circulation-to make its 
way through them. 2. Vo maintain that degree 


of heat and motion in the blood as is fufficient for 


them while they are under water, there is not fo 


much air required as is when they are above, the 
blood then moving but gently, as doth that of the 


foctus in the womb. ° 
Farther, in reference to refpiration, it is obe 
ferved by the. Parifian academifts, that fome am- 


phibious quadrnpeds, particularly the fea-calf or. 


deal, hath his epiglottis extraordinarily large in 
proportion to other animals, it extending half an 
inch in length beyond the glottis, to cover its 


I believe the beaver hath the like epiglottis, exe 


actly clofing the larynx or glottis, and hindring 


all influx of water; becaufe in one diffeGed by 


na 


; 
F 
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“Wepferus, that fuffocated itfelf. in the water, there 
was not a drop of water found in the lungs; it is 
probable (fay they) that this is done more exactly 
to clofe the entrance of the a/pera arteria, or 
windpipe, when the animal eats his prey at the 


bottom of the fea, and to hinder the water from 
-tunning into his lungs. An clephant (as is ob-. 


ferved by Dr Moulins, [ think, in the anatomy of 
that creature) hath no epiglottis at all, there bee 


’ 
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ing no danger of any things falling into their § 


lungs from eating or drinking, fecing there is no 
communication between the yepipba gus ‘and ‘it $ 
for he thus defcribes~ the ve/phagus or gullet The 


a 


tongue of this creature (faith he) had this peculiar 


in it, that the paflage to the ventricle was thro’ it; 


for there wasa hole near the root of it, anid ‘ex.— 
actly in the middle of that part, which . hole was | 


the beginning of the ocefophagus; there was no 

communication between: this and the paflage into 

the lungs, contrary to what we may obferve in 

men, in all quadrupeds and. fowls, that ever I 
. . Gi ° 

had opportunity to diflect; for the membrana 

pituitaria anterior reached S the very root of the 


tongue, below the cefopoagus, and fo quite ftopt 


the paflage of the air into the mouth, lsu though 


there be no danger of meat and drink falling into 
the lungs, yet were they not fuficiently fecured 
from fmall animals crceping in there; for though, 
to fupply in fome meafure the want of an epig/ot- 
tis, by leflening the glettis, there grew to the out- 
fide of the cartilages called arytenoides, another 
capable of motion up and down, by the help of 
fome mufcles that were implanted in it, ftrong on 
both fides of the a/pera arteria, but on the un- 
der fide, oppofite to that ot the cefophagus, very 


limber, wanting about two inches and an half of 


coming round the forefaid cartilages on the upper 
fide, or the next to the cefophagus ; yet did not this 
cartilage fo fhut up the way againft them, but 
that even a moufe creeping up his probofcis might 
get into his lungs, and fo ftifle him : whence we 
may guefs at the reafon why the elephant is afraid 
of a moufe; and therefore to avoid this danger, 
this creature (the elephant, which this author de- 
{cribed) was obferved always when he flept to keep 
his trunk (probo/cis) fo clofe to the ground that 
nothing but air could get in between them 3; this 
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is 


a ftrange fagacity and providence in this animal, 


or elfe an admirable infting. 


Again the Parifian academifts obferve of the fea- 


tortoife, that the cleft of the g/ettis is (trait and clofe; 


Ww 


hich exact inclofure I do rather believe is to pre- 


vent the water from entering into the windpipe 
when the tortoifes are under water, than to affitt 


the effect of the compreflion of the air in the lungs, 
as they would have it; for they make the main 
reafon of refpiration, and ufe of the lungs of this 
creature to be to take in and retain air, by the com- 
preffion and dilatation whereof, made by the muf- 


cles, it can rife or fink itfelf in the water,’ as need re- 


quires; tho’ I do not exclude this. But if this be the 
main ufe of the lungs and refpiration in this animal, 


_ what is it in land animals, which have a like confor= | 
_ mation of lungsand manner of refpiration as’the cae 
~ meleon, ferpents, and lizards? i | 


. But before I difmifs the tortoife, I thall add two 
notable obfervations concerning him, borrowed of 
the faid French academitts, which {gem to argue 
fomething of reafon in him, and more than a bare 
inftinét. The firft is in the land-tortoife; and it 


is 


his manner of turning himfelf, and getting upon 


his feet again when he is caft upon his back, which 
_ they defcribe in thefe words; ‘ At the great apera 
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ture of the fhell before, there was at the top a 
raifed border, to grant more liberty to the neck 
and head, -for lifting themfelves upwards; and 
this inflection of the neck is of great ufe to the 


tortoifes, for it ferves them to turn again when 
they are upon their backs; and their induftry up- 


on this account is very admirable. We have ob- 
ferved in a living tortoife, that being turned upon 
its back, and not being able to make ufe of its 
paws for the returning of itfelf, becaufe they could 
but only bend towards the belly, it could help it. 
{cif only by its neck and head, which it turned 

yey Im | 
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«© fometimes on one fide, and fometimes on the other; 
© by pufhing againft the ground, to rock itfelf as im 
“4 cradle, to find out the fide towards which the 
“* inequality of the ground might more ealily permit 
“ it to row! its fhell; for when it had found it, i 
«¢ ‘made all its endeavours on that fide.” 

The fécond is in the fea-tortoife, As follows. 
Ariftotle and Pliny have remarked, that when tor- 
toifes have been a long time upon the water during 
a calm, it happens that their fhell being dricd—in 
the fun, they are eafily taken by the fifhermen, by 
reafon they cannot plunge into the water nimbly- 
enough, being become too light; this fhews what 
equality there ought to be in their equilibrium, 
fecing fo little a change as this, which may happen 
by the fole drying of the fhell, is capable of making | 
it ufelefs. This eafinefs to be taken at fuch a time, 
thefe academifts do not refer merely to the 
Hightnefs of this creature’s body (for he could ea- 
fily let air enough out of his lungs, to render it 
heavier than the water, and fo enable himfelf te 
fink) but to a wonderful fagacity and caution of this 
animal; for (fay they) it is probable that the tor- 
toife, which is always careful to keep himfelfin this 
equilibrium, fo as other animals are to keep them- 
felves on their legs; in this cafe, by the fame in- 
ftin&, dares not let the air out of his lungs, to 
acquire a weight which might make him fpeedily to 
fink, becaufe he fears that his fhell being wet it 
fhould’ be come fo heavy, that he being funk to the 
bottom of the water might never have power after- 
wards to re-afcend; if this may be the reafon why 
he expofes himfelf to the danger of being taken at 
fuch a time, rather than he will defcend fuddenly to 
the bottom, it is clear that he 1s endued with an ad- 
mirable providence and fore-fight, and’a power of 
_ argumentation. 
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That nature doth really defign the prefervation 


and fecurity of the more infirm creatures, ‘by the de- 
fenfive armour that it hath given to fome of them, 
together with fkill to ufe it, is, I think, demon- 
{trable in the common hedge-hog, or urchin, and 


one fpecies of tatou, or armadillo. he hedge~ 
__ hog hath his back, fides and flanks thick fet ‘with 
_ rong and fharp prickles, and befides, by the help 


ofa mufcle given him for that purpoie, is enabled, 
-to contract himfelf into a globular figure, and fo 
to withdraw, inclofe, and hide his whole undere 
part, head, belly and legs (which for the necefli- 
ties and conveniencies of lifé muft be left defti- 
tute of this armour) within his covert or thicket 


_ of prickles; fo that dogs, or other rapacious crea 


x 


5 


t 
f 


tures, cannot lay hoid upon him or bite hin 
without wounding their ewn nefes and mouths, 
The mufcle whereby he is enabled to draw himfelf 
thus, together, and gather up his whole body like 


a ball, the Parifian academifts defcribe to be a. 
 diftin@ carnofe mufcle, extended from the ofa in= 
_mnominata to the ear and nofe running along the 


back-bone, -without being faftened thereto. Olaus 
Borrichius, in the Danick tranfaftions, makes it 
to be an aloioft circular mufcle, embracing the pan- 


— niculus carnofus, of a wonderful fabrick, variouily 


extending its laciniae, er procefles, to the feet, tail, 
and head of the creature. ? 

The other creature which doth thus contra& 
and draw up itfelf into a globular or oval figure for 
its defence, is the fecond fort of tatou, or arma- 


¢ dillo, largely defcribed by Marcgrave, lib. 6. cap, 


gy by the name of tatu apara, which is covered 


on its back and fides with a {trong {caly crutt 


or thell, or a hard or bony fubftanc:,- sointed, 


like armour, or the feales of the tail of a lobfter 


4 


by four tranfverfe commiflares in the middle of the’ 


body, connected by tough membranes. When 
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it fleeps (as it doth for the moft part in the day- 
time, going forth to feed in the night) or when 
one goes about to lay hold on atj gathering up its fore 
and hind iegs as it were to one point, and drawing 
up its ears with its head inward, and bringing its 
tail to its head by reafon of the forementioned com- 
miffures, it bends its back fo far till its head comes 
to touch its hind part, and fo with armour gather 
itfelf into a round ball, the lateral extremities of - 
the fhell touching one another, and inclofing the 
body on the fides, and the fore and hind parts com-- 
ing fo near together, that there is nothing to be feen 
bat the armature of the head and tail, which, like 
doors, fhut up the hole which the fhelis of the body 
left open; this it performs by the action of a notable — 
mufcle on each fide, of a great length, having the — 


‘form of the letter X, made up of many fibres, de-~ 


cuffating one another ‘long-ways, by the help where- 
of it can contraét its fhell, and hold it contra¢ted 
with fuch a mighty force, that he muft bea ftrong 
man indeed that is able to open it. 

Had fuch a mufcle as this, and fuch an ability 
of contraction, been given to any creature that 
was covered with foft hair or fur, there might have 
been fome pretence to fancy that this was accidental, 
and not defigned 5 but feeing there is not one fo Rinne 
of this kind in nature, it muft be great ftupidity to 
believe it and an impudence to affert it; neither 


will the atheifts ufual xpycguyerov, or refuge, “© That 


“‘ there were indeed at firft fuch creatures produc- 
“* ed, but being obnoxious to thofe that were ftrong 
be and rapacious, they were by degrees deftroyed, and 


- & the race loft,” here help them out; becaufe fuch 


amuf{cle, and faculty of ufing it to that purpofe, 
might as likely have fallen to the lot or chance of 
a {irong and generous creature, which others dared 
mot approach to hurt, who might for his own dif- 


ae 
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port have thus contracted himifelf into a ball, of 
which kind we find none. _ : | Ang 

i have before mentioned the ufe afligned by 
the honourable Mr. Boyle, of famous memory, 
lately deceafed to the periopthalmium, or niétatin 


membrane in brutes, wherein I could not fuily 


acquiefee as to fome quadrupeds, which were in 


no danger of having their eyes harmed by buthes 


and prickles, or ‘twigs of trees; fince the writ-, 
ing whereof I have met with a different account — 
of the ufe of that membrane, in the Azatomical 
defeription of feveral creatures diffeéted by — the 
Royal Academy of Sciences at Paris, Englifhed by 
Mr Alexander Pitfield, p. 249. in the defcription 


of the Caflowar. Our opinion (fay thofe acade- 


miits) is, that the membrane ferves to clean the 
cornea, and to. hinder, that by drawing, it grow 


_ no lefs tranfparent. Man and the ape which are 


the {ole animals wherein we have not found this 
eye-lid, have not wanted this provifion for the 


- eleanfing of their eyes, betaufe that they have 


hands, with which they may, by rubbing their 
eye-lids, exprefs.the humidity which they con- 
tain, and which they let ont thro’ the dunGus lachry- 


malls ; which is kngwn by experience, when the fight 


is darkened, or when the eyes fuffer any pain or itch... 
ing; for thefe accidents do ceafe when the eyes are 
rubbed, : 

But the diffection has diftin@ly difcovered to us 


the organs do which particularly ferve for this ufe, 


and which are otherwife in birds than in man 
where the duétus pafles not beyond the glandula 
lachrymaiis ; for in birds it goes beyond, and pe. 
netrating above half way on the internal eye-lid, it is 


_ opened underneath upon the eye; which is evidently 


done to {pread a liquor over the whole cornea, whem 


_ this eyc-lid pafles, and repafles, as we obferve it to de 


every moment. , 
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The artifice and contrivance of nature for the 
extending and withdrawing of this curtain of the 
periopthalmium in birds is admirable; but it is 
difficult fo to exprefs it in words as to render it in- 
telligible to the reader; for a multitude ot words 
doth rather obfcure than illuftrate, they being a 
burden to the memory, and the firft apt to be for- 
gotten before we come to the laf; fo that he that 
ufes many words for the explaining of any fubje@, 
- doth like the cuttle-fifh, hide himfelf for the moft 
part in his own ink; and in the defcription of the 
figure and manner of the extenfion and contrac- 
tion of this membrane, the Parifian academitts 
are conftrained to vfe fo many words, that I am 
afraid few readers patience and attention will laft 
fo long as to comprehend and carry it away 3 yet 
becaufe it is fo evident and irrefragable a. proof of 
wifdom and defign, I could not omit it; their 
words are thefe: ‘he particularites of the admi- 
rable firuéture of the eye-lid are fuch things as’ 
do diftin@ly difeover the wifdom of nature among 
a thoufand others, of which we perceive not the 
contrivance, becauie we underftand them only by 
the effects of which we know not the caufes; but 
we here treat of a machine, all the parts whereof are 
vifible, and which need only to be looked upon to 
difcover the reafon of its motion and aétion. 

This internal eye-lid in birds is a membranous: 
part, which is extended over the cornea, when it 
is drawn upon it like a curtain or by a little cord or 
tendon, and which is drawn back again into the 
great corner of the eye, to uncover the cornea 
by the means of the very ftrong ligaments that it 
kas, and which in drawing it back towards its origin 
do fold it up; it made a triangle when extended, and 
it had the figure of a crefcent when folded up; its 
bafis (which is its origin) was toward the great’ 
corner of the cye, atthe edge or the great circle, 
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which the fclerotica forms when it is flatted before, 
making an angle with its anterior part, that is, 
the cornea, which is raifed like a hill upon its the 
bafis, which is that part immoveable, and faftened 
to the edge of the iclerotica, did take up more than 
a third part of the circumference of the great circle 
of the {clerotica; the fide of the triangle, which 
is toward the little corner of the eye, and is move-. 
able, was reinforced with a border, which fupplies 
_. the place of the tarfus, and which is black in moft 
quadrupeds ; this fide of the eye-lid is that which 
-$s drawn back into the corner of the eye, by the 
action of the fibres of the whole eye-lid, which 
parting from its origin, proceed to joia themfelves 
to its tarfus. — a 
~ To extend this eye-lid over the cornea, there 
were two mufcles that were feen, when fix were 
taken away, which ferved to the motion of the 
whole eye; we found that the greateft of thefe 
two muicles has its origin at the very edge of the 
great circle of the {clerotica, towards the great 
- corner, from whence the eyeelid takes its origi- 
nal; it is very flefhy in its beginning, which is a 
large bafis, from whence coming infeniibly to con- 
trad itfelf by pafling under the globe of the eye, 
like as the eye-lid paffés over it, it approaches 
the optick nerve, where it produces a tendon 
round and flender, fo that it pafies thro’ the tendon 
of the other mufcle, which ferves for a pully, and 
which hinders it from prefling the optick nerve, 
-wpon which it is bent, and makes an angle, te 
pafs thro’ it to the upper part of the eye, and com- 
ing out from underneath the cye to infert itfelf at 
the corner of the membrane which makes the in- 
ternal eye-lid ; this fecond muicle hath its origi-a 
nal at the fame circle of the fclerotica, but op- 
pofite to the firft towards the httle corner of the 
eye, and pafling under the eye like the other, 


~ 
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goes to meet it, and embraces its tendon, as has been 
declared. . 

The action of thefe two mufcles is, in refpect 
of the firft, to draw, by the means of its cord or 
tendon, the corner of the internal eye-lid, and 
to extend it over the cornea; as to the fecond 
mufcle, its action. is, by making its tendon to 
approach towards its origin, to hinder the cord 
of the firft mufcle, which it embraces, from hurt- 
ing the optick nerve; but its principal ufe is to | 
affift the action of the firft mufcle; and it is here- 
in that the mechanifm is marvellous in the firuc- 
ture, which makes that thefe two mufcles joined 
together’ do draw much farther than if it had but 
one; for the inflection of the cord of the firtt 
mufcle, which caufes it to make an angle, on the - 
optick nerve, is made only for this end and a 
fingle mufcle with a ftarit tendon had been {fuffici- 
ent, if it had power to draw far enough; but the 
traction which muft make the eye-lid extend over > 
the whole cornea being neceflarily great, it could 
not be done but by a very long mufcle, and fuch 
a mufcle not being able to be lodged in the eye 
all its length, there was no better way to fupply the 
action of along mufcle, than by that of two indif- 
ferent ones, and by-bending one of them to give 
it the greater length in a little fpace. Thus far 
the academifts, who themfelves reflecting on the 
length and_ obfcurity of this defcription, tell us 
that the infpection of the figure will ferve greatly 
to. the underftanding of it, which the novelty of the 
things renders. obfcure in itfelf, and fo 1 fear it 
will be to moft readers; howbeit in fuch a work 
as this, I ought not by any means, as I faid before, _ 
lo leave out fuch a notable inftance, wherein con- 
trivance and defign do fo clearly and undeniably 
appear. 
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The fame academifts, as I remember, tell us, that 
they have found by experience that the aqueous hus 
mour of the eye will not freeze; which is very ad- 
mirable, feeing it hath the perfpicuity and fluidity 
of common water, and hath not been taken notice 
of, fo far as I have heard, to have any eminent qua- 
lity difcoverable either by tafte or fmell; fo that it 
muft be of fome fingular and aetheria! nature, and 
deferves to be examined and analyfed by the curious 
naturalifts of our times. 

The providence of nature is wonderful in a 
camel or dromedary, both in the ftructure of his 
body, and in the provifion. that is made for the 
fuftenance of it; concerning the firft I fhall in. 
ftance only~tn the make of his foot, the fole whcre- 
of, as the Parifian-sagademifts do obferve, is flat 
and broad, being very flefhy, and covered only with 
a thick, foft, and fomewhat callous {fkin, but. very 
fit and proper to travel in {andy places, fuch as are 
the defarts of Africa and Afia, we thought (fay 
they) that this fkin was like a living fole, which 
wore not with the fwiftnefs and the continuance 
of the march, for which this animal is moft. indefa- 
tigable ; and it may be this foftnefs of the foot, 
which yields and fits itfelf to the ruggednefs and un-. 
- evennefs of the roads, does render the feet lefs 
capable of being worn than if they were more 
folid. : | 

As to the fecond, the provifion that is made. 
for their fuftenance in their continued travels over 
fandy defarts, the fame academitts obferve, that 
at the top of the fecond ventricle -(for they are 
ruminant. creatures, and have four {ftomachs) 
there were feveral fquare holes, which, were the, 
orifices. of about twenty cavities, made like, facks,, 
placed between the two membranes. which do. com- 
pofe the fubftance of this’ ventricle; the view of 
thefe facks made-us to wie that they might well, 
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be therefervatories, where Pliny fays that camels do a 
long time keep the water, which they drink in great 
abundance when they meet with it, to fupply the 
wants which they may have thereof in the dry defarts 
wherein they are ufed to travel, and where it is faid 
that thofe that-do guide them are fometimes forced, 
by extremity of thirft, to open their bellies ia which 
they do find water. - 

That fuch an: animal as this, fo patient of long 
thirft, fhould be bred in fuch.droughty and parched. 
countries, where it is of fuch eminent ufe for tra- 
velling over thofe dry and fandy defarts where no 
‘water is to be had fometimes in two or three days 
journey, no candid and-confiderate perfon but muft 
needs acknowledge to be an effeét of providence and 
defign. 

Such animals as feed naturally upon flefh, both 
quadrupeds and birds, becaufe fuch kind of food 
3s high ‘and rank, do qualify it, the one by {wal- 
lowing the hair or fur of the beafts they prey upon, 
the other by devouring fome part of the feathers. of 
the birds they gorg themfelves with, not clectively, 
but becaufe they cannot or will not take the pains 
fully to plume them; and therefore the Parifian 
academifts do rationally refer the death of one of 
the lions whom they diffected, to the feeding of 
him with too fucculent and delicate meat; for (fay 
they) we know that fome time before his death he 
was feveral: months- without going out of his den, 
and that it was hard to make him eat; that for this 
reafon fome remedies, were prefcribed to him, and 
among others the eating only the flefh of young 
animals, and thofe alive; and that thofe which look- 
ed to the beafts of the park of Vincennes, to make 
this food more delicate, did ufe a method very 
extraordinary ; which was, they flead lambs alive, 
and thus made, him eat feveral; which at the firft 


revived him, creating in him an appetite,“ahd make 
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ing him brifk ; but itis probable that this food en- 
gendered too much blood, and which was too fub- 
tile for an animal to whom nature had not given 
the induftry of fleaing thofe which he ate ; it being 
_ eredible that the hair, wool, feathers and {cales, 
_ which all animals of prey do fwallow, are a feafon~ 
* able and neceflary corrective, to prevent their 
_ greedinefs from filling themfelves with too fuccu= 
e lent a food. .~. 
Though I have declared in the beginning of this 
work that the means whereby cartilaginous fifhes 
_ raife and fink themfelves in the water, and ret 
and abide in what depth they pleafe, is not yet 
certainly known; yet I dhall propound a conjecture 
__ concerning it, which was firft fuggefted to me by 
'- Mr Peter Dent, late phyfician in Cambridge, viz. 
_ That it is by the help of water which they take in 
_ and let out by two holes in the lower part of their - 
_ abdomen or belly, near the. vent, or not far off 
wt; the fleth of this fort of fith being lax and 
fpongy, and nothing fo firm, folid and weighty as 
that of the bony fifhes, and there being a good 
quantity of air contained in the cavity of their 
abdomen, they cannot fink in the water without 
_ letting in fome of it by thefe holes (the orifices 
whereof are opened and fhut at pleafure by the help 
of mufcles provided for that purpofe) into the hol- 
low of their bellies, whereby they preponderate. 
the water, and defcend; and when they would 
_ afcend, by a compreflion wrought by the mufcles 
_ of the abdomen, they force out the water again, 
or at leaft fo much of it as may fuffice to give that 
_ degree of levity they need or defire. If it be found 
by experience that the bodies of thefe fifhes with- 
out this ballaft would naturally float in the water,, 
and that they do really admit water into their bellies, 
_ then. this conjecture may have fome probability og’ 
truth in it, otherwife’ nor. e 
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Upon the contemplation and confideration of 
thofe various ways and contrivances which nature 
{I mean the divine wifdom) hath made ufe of for 
preparing the chyle, feparating the nutricious juice 
from the grofler parts of the aliment, and the fe 
veral humours and fpirits from the blood, I cannot 
but admire her great wifdom, art, and curiofizy ; 
for fhe hath not only employed all thofe methods 
-and devices which chymifts have either learned by 
imitation of her, or invented of themfelves, for 
analyfing of bodies, feparating their parts, the pure 
from the impure, and extracting their fpirits, &c. 
as maceration in the firit ftomach or paunch of 
ruminating creatures, and in the craws of birds; 
comminution, by grinding in the mouths of vivie 
parous quadrupeds, and. in the gizzards of poul- 
try ; fermentation in the ftomachs of moft terre- — 
ftrial, and all aquatick animals; expreilion and 
{queezing in the omafus of ruminant guadrupeds, 
and in the inteftines of all creatures, by the moti- 
on of the midriff and other mufcles of the belly, 
forcing the chyle out of the faeces or excrements 
into the lacteal veins; ftraining or percolation, 
by all the vifcera of the body, which are but as fo 
many colanders to feparate feveral juices from the 
blood ; and_ laftly, digeftion and circulation in 
the fpermatick parts and veffels, and perhaps alfo 
in the brain; 1 fay, it hath not only made ufe of 
thefe operations, but it hath quite out-done the 
chymilts, effecting that by a gentle heat which 
- they cannot perform without great ftrefs of fire; as 
for inftance, in the ftomach of a dog, preparing. 
a liquor that diffolves bones ; and in the bodies of 
fome infects, a liquor which feems to be as highly 
acid and corrofive .as oil of vitriol or fpirit of 
nitre, viz. that which is inftilled into the blood 
when they iting. It is an experiment I have met 
with in fome books, and made myfelf, that if you 


Part IT. in the CREATION. 28e 


put blue-bottles, or other blue flowers into an ant- 
hill, they will prefently be ftained with red; the 
reafon (which thefe authors render not) is, becaufe 
the ants thruft in their ftings into the flowers, and 
-inftill into or drop upon them a fmall mite of their 
ftinging liquor, which hath the fame effec that oil 
of vitriol would have in changing their colour, 
which is a fign that both liquors are of the fame 
nature. : 

Cafper Bartholine hath obferved that where the 
gullet perforates the midriff, the corneous fibres of 
that mufcular part are infleted and arcuate, as it 
were a fphincter embracing and clofing it faft, by 
a great providence in nature, left in the perpetual 
motion of the diaphragm the upper orifice of the 
ftomach fhould gape, and caft out the victuals as 
fait as it received it; and Peyerus thinks he hath 
obferved, that in ruminating creatures the connec- 
tion of the gullet with the diaphragm is far ftraiter 
and ftronger than in man and other animals, to the 
end that there fhould not be more than one morfel 
forced out at once; for that external {phin@ter inhi« 
bits a too great diltation of the gullet, and doth as ic 
were meafure out the morfels, and fit them to the ca- 
pacity of the oefophagus. 

I fhall concude with a notable relation of Galen’s, 
lib. 6. de lsers efeétis, cap. 6. concerning a kid taken» 
by him alive out of the dam’s belly, and nourifhed 
and brought up. 

“ Nature forming, fafhioning, and perfeCting the 
‘¢ parts of the body, hath fo brought it to pafs, that 
*‘ they thould of themfelves, without any teaching, 
** fet about and perform their proper actions: and 
‘‘ of this I once made a great experiment, bringin 
*‘ up a kid without ever feeing its dam. For difleét. 
** ing {ome goats great with young, to refolve fome . 
‘© queftions made by anatomifts concerning the oe- 
** conomy of nature in the formation of the foctus 
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in the womb, and finding a brifk embryon [young 
one] I loofed it from the matrix after dur ufual 
manner, and {natching it away before it faw its 
dam, J brought it into a certain room, having 
many veffels full, fome of wine, fume of_oil, 
fome of honey, fome of milk, or fome other li- 
quor; and others, not a few, filled with all forts 
of grain, as alfo with feveral fruits, and there laid 
it his embryon we faw firft of all getting up - 
on its feet and walking, as if it had heard that 
its legs were given it for that purpofe;~ next 
fhaking off the flime it was befmeared with from 
the womb; and moreover, thirdly, fcratching its 
fides with one of its feet; then we faw it felling 
to every one of thofe things that were fet in the 
room; and when it had fmelled to them all, it 
fupped up the milk; whereupon we all for admi- 
ration cried out, feeing clearly the truth of what 
Hypocrates faith, that the natures and attions of - 
animals are nat taught (but by inftiné,) Here- 
upon I nourifhed and reared this kid, and obferv- 
ed it afterwards not only to eat milk, but fome o- 
ther things that ftood by it. And the time when 
this kid was taken out of the womb being about - 
the vernal equinox, after fome two months, were 
brought into it the tender fprouts of fhrubs and 
plants, and it again {melling of all of them, in- 
{tantly refufed fome, but was pleafed to tafteo- 
thers; and after it had tafted, began to eat of 
fuch as are the ufual food of goats. Perchance 
this may feem a fmall thing, but what I fhall 
now relate is great; for eating the leaves and ten- 
der {prouts, it fwallowed them down, and then 
a while after it began to chew the cud, which 
all that faw cried out again with admiration, be- 
ing aftonifhed at the inftinéts and natural facule 
ties of animals; for it was a great thing that 


‘ when the creature was hungry it fhould take in 
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the food by the mouth, and chew it with its 
“teeth; but that it fhould bring up again into 
* the mouth that which it had f{wallowed down 
*‘ into its firft ftomach, and chewing it there a 
long time, it fhould grind and {mooth it, afters 
wards {wallow it again, not into the fame fto« 
‘© mach, but into another, feemed to us wonderful 
“© indeed. Bnt many neglect fuch works of na- 
‘ ture, admiring only ftrange and unufual fights.” 
So far Galen. 

This pleafant and admirable ftory, fthould one 
confider all the particulars of it, and endeavour to 
give an account of them, as alfo all the inferences 
that might be drawn from it, one might fill a whole 
volume .with comments upon it.’ All that I ‘thall 
at prefent fay is this, that in all this oeconomy, 
and thefe adlions, counfel and defign doth fo clear- 
_. ly appear, that_he muft needs be very: ftupid that 
doth not difcern it, or impudent that can deny it. 
I might add, that there feems to be fomething 
more than can be performed by mere mechanifm > 
in the election, this creature made of its food ; 
for before it would eat of any, it fmelled to all the 
liquors before it, and when it had done fo, betook 
itfelf to the milk, and devoured that; he doth not 
fay that the milk was the laft liquor it fmelled to, 
or that when it had once fimelled to that, it prefent- 
ly drank it up. The like alfo he faith ofall the 
fprouts and branches of plants that were laid be-~ 
fore it. By the by, we may take notice of one 
thing very remarkable, that this kid of its own 
accord drank milk after the manner it had done in 
the womb. Whereas had it once drawn by the 
nipple, it would hardly have fipped the milk ; and 
therefore in weaning young creatures, the beft way 
is never to let them fuck the paps at all, for then. 
they will drink up milk without any difficulty ; 
- whereas if they have fucked, fome will very hardly, 
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others by no means be brought to drink: but how 
do the young with fuch» facility come to take the 
nipple, and to fuck at it, which they had never 
before ufed to do? Here we muft have recourfe to 
natural inftinct, and the direction of fome fuperior 
yor 

Notice hath been already taken, in an obfervati- 
on communicated by my learned friend Dr Tan- 
cred Rebinfon, of the providence of nature in fo 
forming the membranes of the body, as to be ~ 
capable of a prodigious dilatation and extenfion, 
which is of great ufe in fome difeafes; for,exam- 
ple, the dropfy, to continue life for fome time, © 
till remedy may be had; and, if not, to give time 
to prepare for death: but the wifdom and defign ~ 
of this texture doth in no inftance more clearly 
appear, than in the neceffity of it for the womb | 
in the time of geftation; for were not the womb 
in_women, which during virginity is not bigger 
than a {mall purfe, almoft indefinitely dilatable, 
and alfo the peritoneum, rot to mention the {kin 
and the cuticula, how were it poffible it thould 
- contain the child, nay, fometimes twins, with all 
their appurtenances, the fecundines, the placena 
ta, the liquor or waters, and what elfe is ne- 
ceffary for the defence, nutrition, refpiration, and 
foft and convenient lodging of them, till they come 
to their due perfection and maturity for exclu- 
fion? How could the child have room to grow 
there to his bignefs, and ftir and turn himfelf as. is 
requifite ? Add hereto another obfervation of 
Blafius’s, particularly relating to this fubject; he 
hath obferved that the veflels of the interior glan- 
dulous fubftance of the womb are ftrangely con- 
torted and reflected with turnings and meanders, 
that they might not be too much ftrained, but 
their folds being extended and abolifhed, they might 
accommodate themfelves without danger of rup-~ 
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ture to the neceflary extenfion of the uterine fub« 


ftance at that time. | 3 
Another remarkable proof of counfel and dé 


fign may be fetched from the formation of the 


veins and arteries near the heart, which I meet 


with in Dr Lower’s treatife, de Corde. Jutt be- 


fore the entrance of the right auricle of the heart 
(faith he) to it, where the afcending trunk of the 


wena cava meeting with the defcending, is ready 


to empty itfelf into the faid right auricle, there 
occurs in it a very remarkable knob or bunch 
ftuberculum] vaifed up from the fubjacent fat, by 
the interpofition whereof the blood falling down 
by the defcending vein is diverted by the auricle, 
which otherwife encountéring. and bearing upon 
that of the afcendant trunk, would very much hin- 
der and retard,the motion of it upward towards 
the heart; and becaufe in an erect fite and figure 
of the body there is a greater and more imminent 
danger of fuch an accident; therefore the vena cava 
in mankind hath this tubercle far greater and of 
more extent than it is in brutes 3 fo that if you thruft 
your finger into either trunk, you can hardly find paf- 
fage or admittance into the other. 

But in quadrupeds, as in fheep, dogs, horfe, 
kine, in which the courfe of the blood from either 
extreme of the body is more equal, and as it were 
in a plainer levels and becaufe the heart by reafon 
of its bulk and weight hanging downwards, both, 
trunks of the vena cava have fome little dectivity 
towards it, there is no need. of fo great a bar and 
diverfion in them, yet are they not altogether de« 
void of it. pis : 

Moreover, left the blood here in its conflux 
fhould make a kind of flood or whirlpool whilit 
the auricle being contracted doth not give it free 
ingrefs, therefore in this place the wena cava in 
great animals, as well nip as quadrupeds, is 
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round about mufculous, as well that it may be 
reltrained and kept within its due limits of exten- 
fion, as that it may more vigoroufly and ftrongly 
urge, and impel the blood into the cavity of the 
auricle. 

Befides, there is mo lefs providence and caution 
ufed that the blood, when it is forcibly caft out of 
the left ventricle of the heart, be not unegually 
diftributed to the fuperior and inferior parts; for 
whereas this gate or orifice of the heart opens 
right upwards, if that channel which receives the 
firft impulfe of the blood did lead in a ftrait line up 
to the region of the head, it could mot be but that _ 
it muft be poured too fwiftly upon the brain, and 
fo the. inferior parts of the body muft needs be de- 
frauded of their vital liquor and aliment; which 
inconvenience, that the divine architect of the bo-— 
dy might wholly obviate and avoid in animals, 
whofe hearts are more firongly moved, he fo arti- 
ficially contrived the trunk of the aorta, which is 
next the heart, that the blood runs not dire&ly 
into the axillary and carotid arteries, but doth as 
it were fetch a compafs; for in the middle fpace 
_ between the ventricle and thofe arteries it is very 
much infle&ted or bent; whence it comes to pals 
that that crooked angle fuftains the force and firft 
ftroke of the ejected blood, and directs the greateft 
torrent of it towards the defcending trunk of the 
aorta, which otherwife would ruth too forcibly into: 
the fuperior branches thereof, diftending them im- 
moderately, and foon opprefs and burthen the head. 
So far Dr Lower. 

-_ To elude or evade the force of all thefe inftan- 
ees, and innumerable others which might be pro- 
duced, to demonftrate that the bodies of men and 
all other animals were the effects of the wildom 
and power of an intelligent and almighty agent, 
and the feveral parts and members of them defign~ 
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| ed to the ufes to which now they ferve, the atheift 

| hath one fubterfuge, in which he moft confides, vizs 

that all thefe ufes of parts are no more than what 

is neceflary to the very exiftence of the things to 

whom they belong, bes that things make ufes, ~. 
not ufes things. 


Nil ideo natum eff in corpore ut uti 
Poffemus, fed quod natum eft id procreat — 
Saith Lucretius, lib 4. 


And having inftanced in feveral members, he 
concludes, 
‘ : Omnia denigue membra 
Ante fuere, ut opiner, eorum quam futt ufuse 


I fhall give you their fenfe, together with the 
confutation of it in Dr Bentley’s words, borrowed 
out of his fifth leQure, &c. 
” Vhefe things, fay they *,: are miftaken for to- 
- ens of {kill and cnc iPawens whereas they are but 
neceffiry confeguences of the prefent exiftence of 
thofe créatures to which they belong; for he that 
fuppofeth any animals to fubfft, doth by that very 
fuppofition allow them every member and faculty 
that are neceflary to fubfiitence ; and therefore un- 
lefs we can prove a priori, and independent on this 
ufefulnefs,- now that things are once fuppofed te 
have exifted .and propagated, that among almoft 
infinite trials and effays at the beginning of things, 
-among millions of monftrous fhapes, and imperfeéh 
formations, a few fuch animals as now exi it could 
not Cae be produced, thefe afrereconfiderations 
are of very little moment; becaufe if fuch animals 
could in that way poflibly be formed, as might live 
and move, and propagate their beings, all this ade 
mired and applauded ulefulnefs of their feveral fan 
a | * ‘The atheilts. | 
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bricks is but a necefflary condition and confequence 


of their exiftence.and propagation. 

This is the laft pretence and fophiftry of the a- 
theifts againft the propofition in my text (Acts xvii. 
27.) that we received our life and being from a di- 
vine wifdom and power; and as they cannot jufily 
accufe me of concealing or baulking their grand ob- 
jection, fo I believe thefe following confiderations 
will give them no reafon to boaft that it cannot re~ 
ceive a juft and fatisfactory an{fwer. 

1. Firff, Therefore, we affirm that we can prove, 
and have done it. already by arguments a priori 
(which is the challenge of the atheifts) that thefe 
‘animals that now exit could not poflibly have been 
formed at firft by millions of trials; for feeing they 
allow by their very hypothefis (and without ftand- 


ing to that courtefy we have proved it before) that ~ 


there can be no cafual or fpontaneous motion of the 
particles of matter, it will follow, that every fingle 
monfier, among fo many fuppofed myriads, muft 
have been mechanically and neceflarily formed 3; 
according to the known laws of motion, and the 


temperament and quality of the matter it was made - 


of, which is fufficient that no fuch monfters were or 
could have been formed; for to denominate them 


even monfters they muft have had fome rude kind 


of organical bodies, fome famina of life, though 
never fo clumfy, fome fy{tem of parts, compounded 
of folids and liquids, that executed (though but 
bunglingly) their peculiar motions and functions. 
But we have lately fhewn it impoflible for nature 
unaflifted to conttitute. fuch bodies, whofe ftruc- 
ture is againft the law of f{pecifick gravity; fo that 
fhe could not make the leaft endeavour towards 
the producing of a moniter, or of any thing that 
hath more vital and organical parts than we find 
in arock of marble or a fountain of water. And 
again, though we fhould not contend with them 
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about their monfters and abortions, yet fecing that 


they fuppofe even the perfect animals that are ftill 


in being to have been formed mechanically among 
the reft, and only add fome millions of montters to 
the reckoning, they are_liable to all the difficulties 
in the former explication, and are exprefsly refuted 
through the whole preceding fermon, where it is 


abundantly fhewn that a fpontaneous production 


is againftthe catholick laws of motion, and againtt 
matter of fa¢t, a thing without example, not only 
in man and the nobler animals; but in the fmalleft 
of infects and the vileft of weeds; though the fer- 
tility of the earth cannot be faid to have been im- 
paired fince the beginning of the world. 

2. Secondly, We may obferve that this evafion of 
the atheift is fitted only to elude“fuch arguments 
of divine wifdom as are taken from things necef- 
fary to the confervation of the animal, as the fa- 
‘culties of fight, and motion, and nutrition, and the 
like; becaufe fuch ufefulnefs is indeed included in 
a general fuppofition of the exiltence of that ‘ani- 


mal; but it miferably fails him ,againft other rea~ 


fons, from fuch members and powers of the body 


as are not neceflary abfolutely to living and propa~ 


- gating, but only much conduce to our better fub- 


fiftence and happier condition. So the moft obvious 
contemplation of the frame of our bodies, as that 


we all have double fenfories, two eyes, two ears, 


two noltrils, is an effectual contutation of this a- 


_ theiftical fophifm; for a double organ of thefe fen- 


fes is not at all comprehended in the notion of bare 
exiftence, one of them being fufficient to have ‘pre- 
ferved life and continued the fpecies, as common 
experience witnefleth. Nay, eventhe very nails of 
our fingers are an infallible token of defign and con- 
trivance, for they are ufeful and convenient, to give 
_ftrength and firmneis to thofe parts in the various 
functions they are put to, and to'defend the nume- 
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yous nerves and tendons that are under them, which 

ave a moft exquifite fenfe of pain, and without 
that native armour would continually be expofed 
to it; it is manifeft therefore that there was a con- 
trivance and forefight of the ufefulnefs of nails an- 
tecedent to their formation; for the old ftale pre~ 
tence of the atheifts, that things were firft made for- 
tuitoufly, and afterwards their ufefulnefs was ob- 
‘ ferved or difcovered, can have no place here, unlefs 
nails were either abfolutely requifite to the exiltence 
of mankind, or were found only in fome individuals 
or fome nations of men, and fo might be afcribed 
to neceflity upon one account, or to fortune upon 
another. But from the atheifts fuppofition, that 
among the infinite diverfity of the firft terreitrial 
productions, there were animals of all imaginable’ 
fhapes and ftructures of body, all of which furvived 
and multiplied, that by reafon of their make and 
fabrick could pofiibly do fo, it neceffarily follows 
that we fhould now have fome nations without 
nails upon their fingers, others with one eye only, 
as the poets defcribe the Cyclops in Sicily, and the 
Arimafphi in Scythia ; others with one ear, or with 
one noftril, or indeed without any organ of fmell- 
ing, becaufe that fenfe is not neceflary to man’s fub- 
fiftence; others deftitute of the ufe of language, fee-. 
ing that mutes alfo may live. Qne people would 
have the feet of goats, as the feigned fatyrs and-pa- 
nifci; another would refemble the head of Jupiter 
Ammon, or the horned ftatues of Bacchus; the 
Sciopedes and Enotocetae, and other monftrous na- 
tions, would be no longer fables, but real inftances’ 
in nature; and ina word, all the ridiculous and ex~ 
travagant fhapes that can be imagined, all the fan- 
cies and whimfies of poets and painters, and Egyp- 
tian idolaters, if fo be they are confiftent with life 
and propagation, would be now actually in being 
if our atheifts notion were true; which therefore 


- J 4 


Part I. — in the CREATION. 295 


may defervedly pafs for a mere dream and an error, 
ull they pleafe to make new difcoveries in the terra 
incognita, and bring along with them fome favages 
of all thefe fabulous and monftrous configurations. 
Thus far Dr Bentley: who adds four confidera- 


tions more to confute this fancy, ex adundsnti, 
granting the atheift all the abfurd fuppotitions 


he can make; for which, though they be very well 
worth the reading, yet being too long to tranfcribe, 
I refer the reader to the fermon itfelf. 

_I fthail now farther prove by a notable inftance 


‘that ufes made things, that is to fay, that fome 


things were made defignedly and on purpofe for 
fuch an ufe as they ferve to; and that is, the ten=— 
drils or clafpers of plants, becanfe they are given on- 
ly to fuch fpecies as kkave weak and infirm ftalks, 
and cannot rife up to fupport themfeives, by their 


own ftrength; we fee not fo much as one tree, or 
‘fhrub, or herb, that hath a firm and {trong ftem, 


and that is able to mount up and ttand alone with- 
‘out affiftance, furniihed with them, whereas had 
they been' without defign fcattered (as 1 may fay) 
indifferently and careletsly among plants, it could 


not poffibly have happened but’ among fo many 


thoufand {pecies they muft have fallen to the lot of 
fome few, at leait fome one of the ftrong, and not 
only of the weak; the fame hath been proved by 


the inftance of the power given to the hedge-hog 


and armadillo, of contracting their bodies into a 


globular figure, and fo hiding and fecuring their 
tender and unarmed parts. 


2 I fhall prove by another eminent inftance that 
things did not make ufes, becaufe there is a fort 
of creatures which have all the parts and organs 
which are’ fitted for a certain action, and employed 
for the exercife of it by another fort, and yet make 


no ufe of them for that purpole ; that is, the ape- 
kind; the Parifian academills in their anatomy of 
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fome animals of this kind tell us, that the mufcles | 
of the os Ayoides, tongue, larynx and pharynx, which | 
do moft ferve to articulate a word, were wholly like | 
to thofe of man, and a great deal more than thofe 
of the hand, which neverthelefs the ape, which 
{peaks not, ufes with as much perfection as a man 3_ 
‘which demonttrates that fpeech is an action more 

eculiar to man, and which more diftinguifhes him 
pas brutes than the hands, which Anaxagoras, 
Ariftotle, and Galen have thought to be the organ 
which nature has given to mam as to the wifeft of | 
all animals, for want perhaps of this reflection 5. 
for the ape is found provided by nature of all thofe 
marvellous organs of fpeech with fo much exatt- 
nefs, that the very three fmall mufcles which do 
take their rife from the apothefis ftyloides are n6t| 
wanting, altho’ this apothefis be extremely fmall ; 
this particularity doth likewife fhew that there is 
no reafon to think that agents do perform fuch and 
~ fuch ations becaufe they are found with organs. 
proper thereunto; for according to thefe philofo- 
phers apes fhould fpeak, feeing that they have all 
the inftruments neceflary for fpeech; all this is cons 
firmed and approved by the learned and accurate 
Dr Tyfon in his anatomy of the orang-outang or 
pigmy, he finding in the animal he defcribed (which 
was of the ape-kind) the whole ftructure of the la-) 
rynx and os hyoides exacily as it is in man; and the 
yeflection which the Parifians make upon their ob- 
fervation of thefe and the neighbouring parts, he 
thinks very juft and valuable ; and adds farther, 
that this is not the only inftance which may juftify’ 
{uch an inference, though he thinks it fo ftrong an. 
one as the atheifts can never anfwer. ~ | 

It is farther confiderable, and adds to the weight 
of this inftance, that though birds have been taught: 
to imitate human voice, and to pronounce words,, 


yea, fentences; yet quadrupeds never, though they 


/ 
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have organs far more fit for that purpofe, and fome 
of them, viz. dogs and horfes, converfe almoft per- 
petually with mens and others, as apes, are given 
naturally to imitate men’s actions, as if providence 
had defigned purpofely to confute this fond con- 
ceit of the atheifts, by denying them the power to 
make ufe of thefe organ’s of {peeeh, which whether 
they underftand what they faid or not, they other. 
wife might or would have done in imitation of man, 
and that to greater perfection than birds do, or are 
capable of doing. 

- Farther, To prove that thofe nobler faculties of 
the foul, reafon and underftanding, cannot be pro- 
duced by matter organized, but mu(t have a higher 
principle, he * thus argues: it is an obfervation of 
_- Vefalius’s, that the brain of man in refpec& of his 
body, is much larger than what is to-be met with in 
any other animals, exceeding in bignefs three oxes 
brains ; whence he infers, that as animals excel in the 
largenefs of the brain, fo they do likewife in the 
principle faculties of the foul; which inference the 
doctor cannot allow. 

It is, faith he, a general received opinion, that 
the brain is the immediate feat of the foul itfelf; 
whence one would be apt to think, that feeing there 
is fo great a difparity between the foul of a man and 
a brute, the organ in which it is placed fhould be 
very different too; yet, by comparing the brain of 
our pigmy (the orang-outang, or wild man) with, 
that of a man, and with the greateft exactnefs ob- 
ferving each part in both, it was very furprifing to 
me to find fo great a refemblance of the one to the 
ather, as nothing could be more; and that in pro- 
portion to its body its brains was alfo as large asa 
man’s, 

Since therefore (he proceeds) the brain of our 
pigmy doth in all refpects fo exactly refemble a 

* Dr Tyfon. 
Pp 
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man’s, IT might here make the fame reflection the 
Parifians did upon the organs of fpeech, that there’ 
is no reafon to think that agents do perform fuch — 
and fuch actions becaufc they are found. with or- 
gans proper hitherto, for then our pigmy might 
be really a man; the organs in animal bodies are— 
only a regular compages of pipes and vefiels for the 
fluids to pafs thro’,‘and are pafflive; what actuates — 
them are the humours and fluids, and anima! life | 
confifts in their dwe and regular motion in this or-_ 
ganical body; but thofe nobler faculties in the mind | 
of man muft certainly have a higher principle, or | 
matter organized could never produce them ; for 
why elfe, where the organ is the fame, fhould nog | 
the action be the fame too? «| 
_ Objeé?. Some may here object and argue: If the | 
body of man be thus perfect, why did God make | 
any other animals? For the moft perfect being the 
beft, an infinitely good agent, who wants neither 
wifdom nor power, fhould (one would think) only 
produce the moft perfeét. | 

Anfw. Fo which I anfwer: t. That according | 
to this argumentation one might infer, that God — 
muf{t produce but one kind of creature, and that 
the moft perfect that he is able, which is impoffible 5 
for he being infinite in all perfections, cannot act 
ad extremum virium, unlefs he could produce an > 
infinite creature, that is, another God, which is a 
contradiétion ; but whatever he makes muft want 
degrees of infinite perfection, of which he could ftill 
(if he pleafed) add more and more to it. 
2. The inferior creatures are perfect tn their or-— 
der and degree, wanting no quality or perfection that 
is neceflary or due to their nature or condition, their 
place, and manner of living; now, why God might — 
not make feveral fubordinate ranks and degrees of 
creatures, they being good, I fee no reafon. 

3. Dhefe feveral ranks and degrees of creatures 


Part Il. in the CREATION. 2.99 


are fubfervient o»¢ to another, and the moft of them 
ferviceable, and all fome way or other ufeful to man; 
fo that he could not well have been. without 
them. 

4. God made thefe feveral orders and degrees and 
in each degree fo many varieties of creatures, for the 
manifeftation and difplaying of his infinite power and 
wifdom ; for we have {hewn before by a familiar in- 
ftance, that there,is more art and wifdom thewn ia 
contriving and forming a multitude of different kinds 
of engines than in one only. 

5 Yetdo I not think that he made all thefe 
creatures to no other end but to be ferviceable ta 
man, but alfo to partake themfelves of his overtlow- 
ing goodnefs, and to enjoy their ewn beings. If we 
admit all other creatures in this inferior world be= 
fides man to be mere machines or automata, te 


have no life, no fenfe nor perception of any 


thing, then I confefs this reafon is out of doors, 
for being incapable of pleafure or pain they can 
have no enjoyment; upon this account alfo, among 
others, I am lefs inclinable to that opinion. I fhould 
now proceed to anfwer fome objections which might 
be made againft the wifdom and goodnels of God 
in the contrivance and governance of the world, and 
all creatures therein contained; but that is too great 
and difficult a tafk for my weaknefs, and would 
take up more time than I| have at prefent to {pare 
were | qualified for it and befides {well this volume 


to too great a bulk; only I fhall fay fomething to 


one particular Biches was fuggefted to me by a learn- 
ed and pious friend *. lee. 

Oecd. A wife agent acts for ends. Now what 
end can there be of creating fuch a vaft multitude of 
infects as the world is filled with, moft of which feem 
to be ufelefs, and fome alfo noxious and perniciaus 
to man and other creatures ? 


* Mr Robert Burfcough of etuel, ia Devon, 
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Anfw. To this I fhall anfwer; 1. As to the mul-— 
titude of fpecies or kinds. 2. As to the number of | 
individuals in each kind. | 

Firft, Asto the multitude of fpecies (which we 
mu(t needs acknowledge to be exceeding great, they 
being not fewer, perchance more than twenty thou-— 
fand) I anfwer there were fo. many made, | 

1. To manifeft and difplay the riches of the power — 
and wildom of God, Pialm civ. 24. The earth is 
full of thy riches, fois the great and wide fea, where= | 
in are things creeping innumerable, &c. We fhould | 
be apt to think too meanly of thofe attributes of our | 
Creator, fhould we be able to Come to an end of all 
his works, even in this fublunary world; and there=_ 
fore 1 believe never any man yet did, never any man 
fhall fo long as the world endures, by his utmoft_ 
induftry attain to the knowledge of all the fpecies of 
nature; hitherto we have been fo far from it, that 
in vegetables the number of thofe which have been 
difcovered this laft age hath far exceeded that of all _ 
thofe which were known before: fo true is that we — 
quoied before out of Seneca: Pufilla res eff mun= 
dus, nift in eo quod quaerat omnis mundus habeat. 
‘The world is fo richly furnifhed and provided, that 
man need not fear want of employment fhould he live — 
to the age of Methufelah, or ten times as long; but 
of this, having touched it already, I {hall add no 
more. | 

2. Another reafon why fo many kinds of creas 
tures were made, might be to exercife the contem- 
plative faculty of man, which is in nothing fo much 
pleafed as in variety of objects; we foon grow wea- 
ry of one ftudy, and if all the objects of the world 
could be comprehended by us, we fhould with A- 
lexander think the world too little for us, and grow 
weary of running in a round of fecing the fame 
things; new objects afford us great delight, efpe-— 
cially if found out by our own induftry. I remem- 
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ber Clufius faith of himfelf, ‘* That upon the dif- 
** covery of a new plant he did not lefs rejoice than 
** if he had found a rich treafure.” Thus God is ° 
pleafed, by referving things to be found out by our 
pains and induftry, to provide us employment moft 
delightful and agreeable to our natures and inclina- 
tions. | 

3. Many of thefe creatures may be ufeful to us 
whofe ufes are not yet difcovered, but referved for 
the generations to come, as the ufes of fome we 


now know are but of late invention, and were un-. 


? 


known to our forefathers; and this muft needs be’ 
fo, becaufe, as I faid before, the world is too great: 
for any man or generation of men, by his or their 
utmo{t endeavours to difcover and find ‘out all its 
ftore and furniture, all its riches and treafures. if 
Secondly, As to the multitude of individuals in 

eae Ee is 3 


E ceach kind of infect ; [ an{wer, 


1. It is defigned to fecure the continuance and 
perpetuity of the feveral fpecies, which if they did - 
not multiply exceedingly, {carce any of them could 
efcape the ravine of fo many enemies as continually 
affault and prey upon them, but would be in danger 
to be quite deftroyed and loft out of the world, 

2. ‘Lhis vaft multitude of infects is ufeful to man- 
kind, if not immediately, yet mediately. It cannot 
be denied that birds are of great ufe to us, their 
flefh affording us a good part of our food, and that 
the moft delicate too, and their other parts phyfick, 
not excepting their very excrements; their feathers 
ferve to ftuff our beds and pillows, yielding us foft 
and warm lodging, which_is no {mall convenience 
and comfort to us, ef{pecially in thefe northern parts 
of the world ; fome of them have alfo been always 
employed by military mien in plumes, to adorn their 
crefis, and render them formidable to their enemies ; 


_theig wings and quills are made ufe of for writing- 


pens, and to brufh and cleanfe our rooms, and their 
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furniture ; befides, by their melodious accents they 
gratify our ears; by their beautiful thapes and cos 
lours they delight our cyes, being very ornamental — 
to the world, and rendering the country. where 
the hedges and woods are full of them, very plea- 
fant and chearly, which without them would be no 
lefs lonely and melancholy ; not to mention the ex-_ 
ercife, diverfion and recreation which fome of them. 
give us. | 

Now infects fupply land birds with the chiefeft 
part of their fuftenance; fome, as the entire genus 
of {wallows, live wholly upon them, as I could eafily 
make out did any man deny or doubt of it; and not. 
{wallows alone, but alfo wood-peckers, if not whole 
ly, yet chiefly ; and all other forts of birds partly, 
efpecially in winter time, as appears by diflecting’ 
their ftomachs. | 

As for young birds which are brought up in the 
neft, by the old, they are fed chiefly, if not folely 
by infects; and therefore for the time when birds 
for the moft part breed in the {pring, when there 
are multitudes of caterpillars to be found on all 
trees and hedges; moreover, it is very remarkable, 
that of many fuch birds as when grown up feed al- 
moft wholly upon grain, the young ones are nou- 
rifhed by infects; for example, pheafants and par- 
tridges, which are well known to be granivorous. 
birds, the young live only or moftly upon ants eggs., 
Now birds, being of a hot nature, are very voracious. 
creatures, and eat abundantly, and therefore there 
had need be an infinite number of infeéts produced | 
for their fuftenance. Neither do birds alone, but. 
many forts of fifhes, feed upon infeéts, as is well! 
known to anglers, who bait their hooks with them ;. 
nay, which is more ftrange, divers quadrupeds feed | 
upon infects, and fome live wholly upon them, as) 
two forts of famanduus upon ants, which therefore: 
are called in Englith ant-bears; the camcleon upon. 


i 
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flies; the mole upon earth-worms; the badger alfo 

lives chiefly upon beetles, worms, and other infects. 
Here we may take notice by the way, that be- 

caufe fo many creatures live upon ants and their 


eggs, providence hath fo ordered it that they fhould 


be the moft numerous of any tribe of infects that 
we know. 

Conformable to this particular is the reafon my 
ingenious and inquifitive friend, Mr Derham_be- 
fore remembered, hath given of thie produétion of 
fuch innumerable multitudes of fome aquatick in-= 
feéis. 

I have often thought (faith he) that there was 
fome more than ordinary ufe in the creation for 
fuch infects as are vaftly numerous, fuch as the 
pulces aquatici, which are in fuch fwarms as to 
difcolour the waters, and many others; and there- 
fore I have bent my enquiries to find out the ufes 
of fuch creatures, wherein I have fo far fucceeded, 
as.to difcover, that thofe vaftly fmall auimmicula: 
not to be feen without a microfcope, with which 
the waters are replete, ferve for food to fome others 
of the fmall infe€is of the water, particularly to 
the nympha culicaria [hirfura it may be called] figur- 
ed in Swammerdam 3 fr viewing that nympha 
one day, to obferve the motion ‘of its mouth, and 
for what purpofe it is in fuch continual motion, 
whether as fifh to get air, or to fuck in food, or 
both, I could plainly perceive the creature to fuck 
in many of the moft minute animalcula, that were 
{wiming brifkly about in the water; neither yet do 
thefe animalcules ferve only for food to fuch nym 
phae, but alfo to another, to me anonymous, infect 
of the waters, of a dark colour, cleft as it were in 
funder, and fcarce fo big as the {malleft pin’s head ; 
thefe infects hunt thefe animalcules, and other {mall 
creatures that occur in the water, and devour them ; 


and I any apt to think, altho’ I have not yet feen it, 


\ 
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that the pulex aquaticus arbore/cens liveth upon thefe, | 
Or more minute and tender animalcules, and that i It 
is to catch them that it fo leaps in the water. 

This to me feems a wonderful work of God, to: 
provide for the minuteft creatures of the waters, 
food proper for them, that is, minute and tender,_ 
and fit for their organs of {wallowing. 

As for noxious infects, why there fhould. be fo ; 
many of them produced, if it be demanded, | 

I anfwer, 1. That many that are noxious to us, 
are falutary to other creatures; and fome that are. 
poifon to us, are food to them. So we fee the 
poultry-kind feed upon fpiders; nay there is fearce. 
any noxious infect but one bird or other eats it, 
either for food or phyfick ; for many, nay, mott | 
of thofe creatures whofe bite or fting is poifonous, 
may fafely be taken entire into the ftomach; and 
therefore it is no wonder that not only the Ibis of 
Egypt, but even ftorks and peacocks, prey upon 
and deftroy all forts of ferpents, as well as locutts. 
and caterpillars. 

2. Some of the moft venomous and pernicious of 
infects afford us noble medicines, as fcorpions, fpi-. 
ders, and cantharides. 

3. Thefe infedts feldom make ufe of their offen- 
five weapons, unlefs affaulted or provoked, in their) 
own defence, or to revenge an injury ; let them 
but alone, and annoy them not, nor difturb their 
young, and, unlefs accidentally, you fhall feldom 
fuffer by chem. 

Lafily, God is pleafed fometimes to make ufe of ' 
them as fcourges, torchaftife or punifh wicked per-. 
fons or nations, as he did Herod and the Egyptians ;_ 
no creature fo mean and contemptible, but God can. 
when he pleafes produce fuch armies of them, as 
no human force is able to conquer or deftroy, but 
they fhall of a fudden confume and devour up all 
the fruits of the earth, and whatever might ferve 


* Satna i 


PartIE in the CREATION. 308 
for the fuftenance of man,as locufts have often been 
obferved todo. | i fo 3 
Did thefe creatures ferve for no other ufe, as they 
do many, yet thofe.that make them an objection a- 
gainft the wifdom of God, may (as Dr Cockburn 
well notes) as well upbraid the prudence and poli- 
cy of a ftate for keeping forces, which generally are 
made up of very rude and infolent people, which yet 
are neceflary, either to fupprefs rebellions, or punifh 
rebels, and other diforderly and vicious perfons, an 
keep the world in quiet. | 
From that part of this difcourfe which relates 
to the body of man, I thall make thefe practical in- 


ferences. 


infer. 1. Firfl, Let us give thanks to Almighty 
God for the pefection and integrity of our bodies 3 


it would not be amifs to put it into the eucharif 


tical part of our daily devotions: we praife thee, 
© God, for the due number fhape, and ufe of our 


limbs and fenfes; and-in general, of all the parts of 


our bodies ; we blefs thee for the found and health- 
ful conftitution of them, Pfal. c. lt ts thou that haft 
made us, and not we ourfelves; in thy book were-all 
our members written. The formation of the body 
is the work of God, and the whole procefs thereof 
attributed to him, Pfal. cxxxix. 13, 14, 15- The 
mother that bears the child in her womb is not 
confcious to any thing that is dote there, fhe un- 
derftands no more how the infant is formed than 


itfelf doth; but if God hath beftowed upon us any— 


peculiar gift or endowment wherein we excel o- 
thers, as {trength, or beauty, or activity, we ought 
to give him fpecial thanks for it; but not to think 
the better of ourfelves therefore, or defpife them that 
want it. ' 

Now becaufe thefe bodily perfections being com- 
mon bleflings, we are apt mot at all to confider them, 


or not to fet a juft value on them; and becaufe the 


Q4 


- 
ca 


306 The Wisvom of GOD Part If 

worth of things is beft difcerned by their want, it | 
would be ufeful fometimes to imagine or fuppofe 
ourfelves, by fome accident to be deprived of one of 

our limbs or fenfes, as a hand, ora foot or an eye, 

for then we cannot but be fenfible that we flould 

Be in.worfe condition than now we are, and that 

we fhould; foon find a difference between two hands © 
and one hand, two eyes and one eye, and that two 

éxcel one as much in worth as they do in number; 
and yet if we could fpare the ufe of the loft part, 

the deformity and unfichtlinefs of fuch a defect in 

the body would alone be very grievous to us. A- 

gain, which is lefs, fuppofe we only that our bodies | 
want of their joft magnitude, or that they or any 
©f our members are crooked or diftorted, or dif- 

proportionate to the reft, either in excefs or defect 5 
nay, which is Jeaft of all, that the due motion of 

any one part, be perverted, as but of the eye in 

{quinting. the eye-lids in twinkling, the tongue in 

ftamering, thefe. things are fuch blemifhes and 

offences to us, by making us gazing ftocks to O- 

thers, and objects of their fcorn or derifion, that 
we could be content to part with a good part of 
our eftates to repair fuch defects or heal fuch infir- 

mities. Thefe things confidered, and duly weigh. 

ed, would furely be a great and effectual motive to 

excite in us gratitude for this integrity of our bo-— 
dies, and to efteem it no fmall blefling, I fay a blef- 

fing and favour of God to us; for fome there be. 
that want it, and why might not we have been of © 
that. number ? God. was no wav obliged to beftow it 
upon us. , 

And as we are to give thanks for the integrity | 
of our body, fo are we likewife for the health of it, © 
and found temper and conftitution of all its parts and: 
humours ; health being the principal bleffing of this — 
life, without which we cannot enjoy or take comfort | 
in any thing befide. 3] 


is 
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Neither are we to give thanks alone for the firft 
collation of thefe benefits, but alfo for their prefere 
vation and continuance. God preferves our fouls 
in life, and defends us from dangers and fad acci- 
dents, which do befet us on every fide, that the 
greateft circum{peation in the world could not {ex 
cure us, did not his good providence continually 
watch over us; we may be faid to walk and cone 
verfe in the midft of fnares; befides did we bug 
duly ‘confider the make and frame of our bodies, 
what a multitude of minute parts and veiiels there 

“are in them, and how an obftru@ion in one Té- 

dounds to the prejudice of the whole, we could 
not but wonder how {o curious an engine as man’s 
body could be kept in tune one hour as we ufe it, 
much lefs- hold out fo many years; how it were 
poflible it fhould endure fuch hard{hips, fuch blows, 
fo many fhocks and concuifions, nay, fuch violences 
and outrages as are Offered it by our frequent. ex- 
“ceflesand not be difordered and rendered utlelefss 
and acknowledge the tranfcendent art and {kill of 
him who fo put it together, as to render it thus firm 
~ and durable. | 

—Infer. 2. Secondly, Have a care thou dof not by 
any vicious prattice deface, mar, or deltroy the 
workmanthip of God; fo ufe this body as to pre= 
ferve the form and comelinefs, the health and vie 
gour of it. , . 
1. For the form and beauty of the body, which 
-maokind generally is fond enough of, and woich 
mni{t be acknowledged to be a natural endowment 
and blefling of God, a thing defirable, which ail 
men take complacency in, which renders perfons 
gracious and acceptable in the eyes of others: of 
which yet we do not obferve that brute beatts take 
any notice at all: of this I fhall obierve, that oute 
ward beauty is a figan of inward; and that handfome 
perfons are naturally well inclined till they do either 
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debauch themfelves, or are corrupted by others, and 
then with their manners they mar their beauty too; 
for aman may obferve, and eafily difcern, that as 
perfons are better or worfe inclined, the very air of 
their vifage will alter much; and that vicions 
courfes, *‘ defacing the inward pulchritude of the 
** foul, do change even the outward countenance 
“¢ into an abhorred hue * ;” as is evident in the vices 
of intemperance and anger, and may, by fagacious 
‘perfons, be obferved in others alfo. No better cof- 
meticks than a fevere temperance and purity, a real 
and unaffected modefty and humility, a gracious 
temper and calmnels of fpirit, a fincere and univer- 
fal charity; no true beauty without the fignatures 
of thefe graces in the very countenance 3 they theres 


- 


fore who through the contrary vices do deface and 4 


blot out this natural character and imprefs, and do 
violence to their own inclinations, that faerifice this 
jewel to their lufts, that reject this gift of God, and 
undervalue the favour of man, aggravate their fin 
and mifery, and purchafe hell at fomewhat a dearer 
rate than others do; and thofe that have but a mean 
portion of this gift, are the more obliged by virtu- 
ous practices, not only to preferve, but to improve 
jt. Virtue (as Cicero obferves) if it could be feen 


with corporeal eyes, admirabiles fui amores excita 


ret; ‘* it would excite a wonderful love of itfelf.” 
By the fignatures it there imprefies, it is in fome 
meafure vifible in the faces of thofe that practife it 
and fo muft needs impart a beauty and amiablenefs 
to them. 

_ Diogenes -Laertius in the life of Socrates, tells 
us, that the philofopher was wont to advife youn 

men, cwexss xarorrpilecfar, Often to behold themfelves 
in their looking. glafles or mirrours. Grammercy, 
Socrates, that is good counfel indeed! will our 
young gentlemen and ladies be ready to fay; we 

-* Dr More, 
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like it very well, and we prattife accordingly : and 
it feems we are injurioufly taxed and reprehended 
by divines for {pending fo much time between a 
comb and a glafs. Be not over hafty, take what 
remains along with you: mark the end for which 
the philofopher exhorts this, Iv’ e& MeV xoror etevy ‘adsos 


yiyvero, et 3° ainxpo =madan tov dSucadaav exixadumroiery 


«“¢ That if they be handfome, they might approve 


«* themfelves worthy of their form; but if they be 
* otherwife, they may by difcipline and inttitution: 
“ hide their deformity ;’ and fo by their virtuous 
behaviour compenfate the hardnefs of their favour, 
and by the pulchritude of their fouls make up what 
is wanting in the beauty of their bodies; and truly 
I believe a virtuous foul hath influence upon its ves 
hicle, and. adds a luitre even to the mee) man, 
fhining forth in the very face. 

Zi So ufe. the body as to preferve the health and 


vigour, and confequently prolong the life of it; 


thefe are things that all men covet; no more effec- 
tual means tor the maintenance and prefervation of 
them than a regular and virtuous life. That health 
is impaired by vice, daily experience fufficiently evin- 
ceth; I need not fpend time to prove what-no man. 
doth or can deny. And as for length of days, we 


find by the fame experience, that intemperate and. 


diforderly perfons are, for the mot part, {hort-lived ; 
moreover, immoderate cares and anxiety are obferv- 


ed fuddenly to bring grey hairs upon men, which 


are ulually the figns and torerunners of death; and 
therefore the way. to live long muft needs be in all 
points to ule our bodies fo as is moft agreeable te 
the rules of eae and purity, and right rea- 
fon ; every violence oficred to it weakens and ims 


pairs it, and renders it leis durable and lafting. 


One means there is which phylicians take notice of 
as very effectual to the prefervation of health, which 
I cannot here omit, that is, a quiet and chearful 


, 4 
| 
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-qnind, not afflicted with violent paflions, or diftradte | | 


ed with immoderate-cares, for thefe have a great | 
and ill influence upon the body; now, how a man_ 
gan have a quiet and chearful mind under a great 
burden and load of guilt, | know not, unlefs he be 
wery Jgnorant, or have a feared con{cience ; it con-| 
cerns us therefore, even upon this account, to be 
careful of our converfation, and to keep our con-| 
{ciences void of offence both toward God and ‘to- 
ward men. : ma 
Infer. 3. Thirdly, Did God make the body? let 
him have the fervice of it, Rom. xii. «. / beleech yoy 
brethren, by the mercies of God; that you prefent your | 
bodies a living facrifice, holy, acceptable unta God, 
which is your reafenable forvice. How we Seoulel| 
go that, St Chryfofiom tells us in bis commentary. 
upon this place, Mydev eplarmwos rovnpoy Bacwito, & yeyove Suosd! 
pendev n yAwora AGETHO MIT Xpov, % yEyove Wplcgopa pende¥ n yep 
WPATETO Mapavogov, x YeYOVEY OhoKAvTAMA, &a ° Let the eve 
behold no evil thing, and it is made a facrifice 5 let 
the tongue fpeak no filthy word, and it becomes an o# 
blation ; let the hand do no unlawful aéhion, and you 
' render it a holocauft. Yet it is not enough thus to ree 
frain them from evil, but they muft alfa be employed 
and exercifed in dang that which is good; the band in 
giving. alms, the tongue in ble rg them that curfe us 
and defpitefully ufe us 5 the ear im hearkening to divine 
lelures and difcourfes. 1 Cor. vi. 20. Glorify God 
tn your body, or with your bedy, and in your /pirit, 
which are God's; and that not by redemption only, 
of which the apoftle there f{peaks, but by creation. 
alfo: Rom. vi 13 Nether yield ye your members as 
infiruments of unrightcoufue/s unto fing but as inftrun 
ments of righteoufne/s unto God. And again, ver. 19. 
Even fo now yield your members fervants of rightecuf/= 
—ne/s unto holinefs J fhall inftance in two. members, 
which are efpecially to be guarded and reftrained 
from evil, and employed in the fervice of God ; 


ee eee ee eee 
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Firft, The eye, we muft turn awdy our eyes from 
beholding vanity, as David prayed God would his, 


—Pfal. cxix 37. We muft make a covenant with our 


eyes, as Job did, Job xxxi. 1. Thefe are the win- 
dows that let in exterior objects to the foul; by 
thefe the heart is affected ; this way fin entered firft | 
into the world; our firft parent faw that the tree 
and its fruit was pleafant to the eyes, and fo was 


_- Imvited to take and eat it. There are four fins éfpe- _ 
_ cially for which the eye is noted, as either difcovering 


themfelves in the eyes, or whofe temptations enter 
in by, and fo give denomination to the eyes. 
a. There is a prowd eye, Prov. xxx. 13. There is 


a generation, O how lefty are their eyes! and their eyes 


lids are lifted up. chap vi. 17. 4 proud look is rece 
koned the firft of thofe fix things that God hates, 
Pfal. xviii. 27. God (the Pialmift faith) wil bring 
down proud or high locks. Pial. ci. §. Him that hath 
a high look and a proud beart (faith David) / wi/l not 
fuffer. And in Pfal. cxxxi. r. he faith of himfelf, 
that his heart is not haughty, nor his eves lofty. By 
which places it appeareth that pride fheweth forth 
itfelf in the eyes efpecially, and that they are as it 
were the feat or throne of it. se 

a. ‘here is a wanton eye, which the prophet Haiah | 
fpeaks of in his third chapter at the 16th verfe, bes 
‘caufe the daughters of Ferufalem watk with firetcheda 


out necks and wanton eyes. ‘The apottle Peter, in 
his fecond epiftle, chap. ii. 24 mentions eyes full of 


adultery ; for by thefe cafements enter in fuch ob» 
jects as may provoke and ftir up adulterous thoughts 


. inthe mind, as they did in David's; and likewife im 


_ pure thoughts conceived in the heart, may difcover 


themfelves by the motions of the eye; and there- 


fore in this refpect we fhould do well with holy 


Job, to make a covenant with our eyes, and not to 
gdze upon any object which may tempt us to any 
inordinate appetite and delire} for our Saviour tells 
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us, it were better to pluck out our right eye than 
that it fhould be an offence to us; which I {uppofe | 
refers to this matter, becaufe it immediately follows | 
thofe words, He that looketh upon a weman to Luft. 
after her, hath already committed adultery with her 

an his heart. | 


3. There is a covetcus eye.. By covetoufnefs I 


underftand not only a defiring what is another 
man’s, which is forbidden in the tenth command« 


ment, but alfo an. inordinate defire of riches, which _ 
the apoftle John feems to underftand in his frit c= 
piftle, chap. ii. 16. by the luff of the eye. And com— 
vetoufnels may well be called the Myf of the eye, bes! | 
caufe 1. The temptation or tempting objeét enters 
by the eye; fo the fecing the wedge of gold and | 
Babylonifh garment ftirred up the covetous defire 


in Achan. 2. Becaufe all the fruit a man reaps of 
viches, more than will furnifh his neceffities and con 
veniencies, is the feeding of his cye, or the pleafure 


@ 


he takes in the beholding of them, Ecclef. v. «1, / 


When goods increaje, &c. what good is there to the 


owners thereof, faving the beholding them with their 


eyes ? 


is called an evil eye, Mat. xx. 15../s thine eve evil 
becaufe la 


becaufe Iam kind to him? And chap. vii. 22. one 


4. There is an envious eye, which by our Saviour — 


m good? that is, envieft thou thy brother | 


of thofe evil things which proceed out of the heart 
‘and defile a man, is an evil eye. Envy isa repining © 


at the profperity or good of another, or anger and” 


difpleafure at any good of another which we want, 


or any advantage another hath above us; as in the 
parable of the labourers in the vineyard, thofe that | 
came in firft envied the laft, not becaufe they re-_ 


ceived more than they, but becaufe they received 


equal wages for lefs time; thofe that are fubjec&t to — 
this vice cannot endure to fee another man thrive, — 
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and are apt to think his condition better than theirs, 
when indeed it is not. 

Let us then fo govern our eyes that we difcover 
by them none of thefe vices ; let the humility and pu- 
rity of our minds appear even in our outward looks; 
let neither pride nor luft manifeft themfelves in the 
pofture or motion of our eyes; let us have acare 
that thefe members be neither the inlets or outlets 
of any of the fore-mentioned vices, that they neither 
give admitlion to the temptation, nor be expréffive 
of the conception of them; let us employ them in 
reading the word of God and other books, for the 
increafe of our knowledge, and direction of our 
practice; in dilligently viewing and contemplating 
the works of the creation, that we may difcern and 
admire the footfteps of the divine wifdom eafily to 
be traced in the formation, difpofition, and .defig- 
nations of them; let us take notice of any extraor- 
dinary events and effects of God’s providence to- 
wards ourfelves or others, perfonal or national, that 
as they are the iffues of his mercy or juftice, they 
may ftir up fuitable affections in us of thankfulnefs 
or fear; let thofe fad and miferable objects that pre= 
fent themfelves to our fight move us to pity and com- 
miferation 5 and let our eyes fometimes be exercifed 
in weeping for the miferies and calamites of others, 
but efpecially for our own and their fins. 

Secondly, Another member I thall mention, is the 
tongue, which as it is the chief inftrument of fpeech, 
fo it may be well or ill employed in the exercife of 
that action, and therefore ftands in need of direction 
and reftraint. I remember I once heard from an in- 
genious anatomift of Padua this obfervation. That 
there are but two members in the body that hath a 
natural bridle, both which do very mueh need ‘it, 
the tongue, and another I fhall not name; the fige 
nification whereof may be, that they are not to be 
let loofe, but diligently curbed and held in, That 
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the tongue needs a bridle you will readily grant, if 
you read what the apoftle James hath writtten of it, 
chap. iti. 9 The tongue is a fire, a world of iniquity : 
fo ts the tongue among our members, that it defileth 


the whole body, and fetteth on fire the courfe of na~ 
ture, and is fet on fire of hell. For every kind fi 


beafts, and of birds, and of ferpents, and of things in 
the fea, is tamed, and hath been tamed of mankind; 


but the tongue can no man tame, it is an unruly evil, 


full of deadly poifon. For the better government of 


the tongue, I fhalk note fome vices of fpeech which | 


muft carefully be avoided; firft of all loquacity of 
garrulity ; this the contrivance of. our mouths fug- 
gefts to us; our tongues are fenced and guarded 
with a double wall or mound of lips and teeth, that 
our words might not rafhly or unadvifedly flip out 5 
then nature hath furnifhed us with two ears and but 
one tongue, to imitate that we muft hear twice fo 
much as we fpeak. Why locquacity is to be avoided, 
the wife man gives us a fufficient reafon, Prov. x. 19 
dn the multitude of words there wanteth not fin. Andy 
Ecclef. v. 7. dn many words there are diverfe vani~ 
ties. ‘To which we may add another‘of great force 
with moft men, viz. that it hath been always efteem- 
ed an effect and argument of folly, Ecclef. v. 3. 4 
fool's voice is known by multitude of words. And on 
the contrary, to be of few words is a fign of wif- 
dom; and he that is wife enough to be filent, tho’ 
a fool, may pafs undifcovered. Befides all this, a 
talkative perfon muft needs be impertinent, and 
{peak many: idle words, and {fo render himfelf bur- 
thenfome and odious to company, and may per- 


chance run himfelf upon great inconveniencies, by 


blabbing out his own or others fecrets; for a word 
once uttered, fugit trrevocabile, is irrevocable, what- 
ever the confequence of it be; great need therfore 


have we to fet a watch over cur mouths, and to keep 


the door of our lips, Pfal. cxli. 3. and not fuffer our 


- 
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tongues *perpexey rnc Savorac * as Tfocrates phrafeth it. 

Secondly, Lying, or falfe {peaking. There is dif- 
ference between mentiri, and mendacium dicere, that 
is, lying, and {peaking of an untruth, or a thing that 
is falfe. Mentir1, is contra mentem ire, which, tho’ 
it be no good etymology of the word, is a good no- 


tion of the thing; that is. to go againft one’s mind 


or {peak what one does not think. 
"Erepov meev xevdew ev poze arn dt BATE. 


As Homer expreffes it, to conceal one thing in the 
mind, and {peak another with the tongue; hence a 
man may fpeak an untruth and yet not lie, when he 
thinks he fpeaks the truth ; and on the contrary, 
may {peak what is materia ily true and yet lie, when 
he fpeaks what he thinks not to be true. The 


tongue was made to be the index of the mind, 


~dpeech the interpreter of thought, therefore. there 


ought to be a perfect harmony and agreement be- 
tween thefe two; fo that lying is a great abufe of 
fpeech, and a perverting the very end of it, which 
was to communicate our thoughts one to AROENEE 
it hath alfo an ill principle for the mot part, pro= 
ceeding either from bafenefs of fpirit, or cowardice, 


as in them that have committed a fault, and deny it 


for fear of punifhment or rebuke; and therefore 
the antient Perfians, as Xenophon tells us in his 
_ Kupy zadax, made it one of the three things they di- 
-ligently taught their children, which were i77vsy, % 
sogcvav, % adnbevey’ 6 tg ride, to fhoot, and to fpeak the 
‘¢ truth :” or from covetoufnefs, as in tradefmen, 
who falfly commend their commodities, that they 
“nay vend them for a greater price; or from vanity 
and vain-glory, in them who falfly boaft of any qua- 
lity or action of their own. It is odious both te 
God and man; to God, Prov. vi. 17. 4 lying tongue 
is one of thofe fix or feven things that are an abon 


* Run before the undeianding. or wits 
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mination to him; to men, as Homer witneffeth in the 
verfe preceding the fore-quoted. 


E x Bpos yap mot xavoc ouas Aidao muanci, &c. 


He that tells lies is as hateful to me as the gates 
of hell and death.—The praétice of lying is a diabo- 
lical exercife, and they that ufe it are the devil’s 
ehildren, as our Saviour tells us, Jobn viii. 24. Ye 
are of your father the devil, &c. for he is a liar, 
and the father of it. And, laftly, it is a fin that exe 
cludes out of heaven, and depreffes the foul into 
hell, Rev. xxi.8. All liars hail have their part in 


the lake which burns with fire and brimftone, which is 


the fecond death. 

Thirdly, Another vice, or abufe of fpeech, or vis 
cious action, to which the tongue is inftrumental, js 
flandering ; that is, raifing a falfe report of any man 
tending to his defamation; this might have been 
comprehended under the former head, being but a 
kind of lying, proceeding from enmity or ill will ; 
it-is a very great injury to our neighbour, mens 
reputation being as dear to them as life itfelf; 
fo that it is grown to be a proverb among the vule 
gar, ** Take away my good name, and take away 
“* my life.” And that which enhances this injury 
is, that it is irreparable ; we cannot, by any contra- 
ry declaration, fo clear the innocency of our neigh- 
bour, as wholly to extirpate the pre-conceived opi- 
nion out of the minds of thofe to whom our con- 
feffion comes; and many will remain whom the ca- 
lumny hath reached, to whom the vindication pro- 
bably will not extend, the pravicy of man’s nature 
being more apt to fpread and divulge an ill report 
than to ftop and iilence it. I might inftance in the 
flattering of others and boafting of ourfelves, for 
two abuies of fpeech, but they: may both be refer. 
red to lying, the one to pleafe others, and puff them 
‘up with ielf-conceit, and a falfe Opinion, that they 
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have fome excellent quality or endowment, which 
they want, or have not in fuch a degree, or that 
they are better thought of by others than indeed they 
are, and more honoured; the other, to gain more - 
honour than is due to ourfelves. Neither yet is boaft- 
ing only of what we have not, but alfo what we have’ 


condemned and difallowed by God and men, as being ~ ° 


coutrary to that humility and medefty that ought ta 
be in us, Prov. xxxvii. 2. Let another man praife — 
thee, and not thine own mouth, a ftranger, and not 


_ thine own lips. And moralifts proceed fo far as to 


cenlure all unneceflary ~pievroroyi@, that is, talking of 
a man’s felf. : 
Fourthly, Obfcene and impure words are another 
vicious effect of the tongue; thofe are principally 
the cepa rove, rotten fpeeches the apoftle {peaks of, 
Eph. v. 29. fuch as chafte ears abhor, which tend 
only to the depriving and corrupting of the hearers, 
and are to be fiudioufly and carefully avoided by all 
that pretend to Chriftianity, Eph. v. 3.. But fernicas 
tion and all uncleanne/s, let it-not be once named among’ 
ou. 
: Fifthly, Curfing and railing or reviling words, are 
alfo a great abufe of {peech, and outragious effects 
and expreffions of malice and wickednefs, Pfal. x. fi 
The Pfalmift makes i part of the character of a 


“wicked man. that sis mouth is fuil of curfing; which 


paffage we have quoted by the Apoftle, Rom. iii, 14. 


whofe mouth is full of cur fing and bitternefs. 


Sixthly, Swearing, and irreverently ufing the 
name of God in common difcourfe and converfe, 
is another abufe of the tongue; to which I might 
add, vehement affeverations upon flight and trivial 
occafions. I do not deny, but in a matter of weighe 
and moment, which will bear out fuch atteftation, 
and where belief will not be obtained without them, 
and yet it may much import the hearer or fpeaker _ 
that his words be believed, or where the hearer — 
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would not otherwife think the matter fo momen- 
tous or important as indeed it is, proteftations and 
affeverations, yea, oaths, may lawfully be ufed; 
but to call Godto witnefs to an untruth or a lie 
perhaps or to appeal to him upon every trivial oc- 
cafion in common difcourfe, cultomarily, without 
any confideration of what we fay, is one of the 
higheit indignities and affronts that can be offered 
him, being a fin to which there is no temptation; 
for it is fo far from gaining belief (which is the 
“only thing that can with any fhew of reafon be 
pleaded for it) that it rather creates- diffidence and 
diftruit; for as multa fidem promiffa levant, 10 mule | 
ta juramenta too; it being become a proverb, He | 
that will fwear will lie; and good reaton there is for 
it, for he that fcruples not the breach of one of God’s 
commands is not likely to make con{cience of the vio- 
lation of another. “ 

_Lajity, (For I will name no more) fcurrilous words 
{cofling and jeering, flouting and taunting, are to be 
centured as vitious abufes of fpeech. 

This fcofling and derifion proceeds from con- 
tempt, and that of all injuries men do moft impa- 
tiently bear, nothing offends more or wounds deep- 
er; and therefor, what greater violation of that 
general rule of Chriftian pragtice, to do to others as 
we would they fhculd do unto us ? This injury of be- 
ing derided the Pfalmift himfelf complains of, Pfal. 
Ixix. 11,12. JL became a proverb to them. They that 
jit in the gate fpeak againft me, and I was the fong 
of the drunkards. And Pfal. xxxv. 15. according 
to the church tranflation, The very ahjeéts came 
together againf? me unawares, making mows at 
me, and ceafed not. And the prophet Jerimiah, Jer. 
xx. 7. L amin derificn daily, every one mocketh me. 
And though there may be fome wit fhewn in {cofz 
ing and jefting upon others, yet it is a practice in» 
confiftent with true wifdom. ‘Lhe {corner and the 
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wife man are frequently oppofed in feripture, Prov. 
ix. 8. and chap.-xiii. 1, &c. It is a proverbial fay- 
ing, The greateft clerks are not always the wifeft men. 
I think the faying might as often be verified of the 
greateft wits. Scorning, in that gradation in the 
firtt Pfalm, is fet down as the higheft ftep of wick= 
~ednefs. And Solomon tells us, that Sa shoei are 
prepared for the fcorners. 

You will fay to me, how then muft our tongues 
be employed? I anfwer, 1. In praifes and thank{> 
giving unto God, Pfal. xxxv. 28. And my tongue 
fhall fpeak: of thy righteon{neft and of thy praifes all 
the day long. Parallel whereto is ver. 24. of Pfal. 
xxi. Indeed the book of Pfalms is in a great meas 
fure but an exercife of or exhortation to this duty: 
2 We mutt exercife our tongues in talking of all 
his wondrous works: Pfal. exlv. 5.6. will fpeak 
of the glorious honour of thy Majefty and of thy won= 
drius works. 3. In prayer to God. 4q. In confeflion 
of him and his religion, and publickly owning it 
before men whatever the hazard be. 5. In teach- 
ing, inftructing, and counfelling of others. 6. In. 
exhorting them. 7. In comforting them that need it. 
3. In reproving them All which particulars T might 
enlarge upon, but becaufe tl ley come ir here only. 
as they refer to the tongue, it may fuffice to have 
mentioned them fummarily. 

Thirdly, Let us hence learn duly to prize and’ — 
valve our fouls. Is the body fuch a rare piece, 
what then is the foul? The body is but the hufk 
or fhell, the foul is the kernel; the body is but the 
eafk, the foul the precrous liquor contained in it; 
the body is but the cabinet, the foul the jewel; the 
body is but-the fhip or veflel, the foul the pilot; the: 
body “is but the tabernacle, and a poor clay taber= 

nacle or cottage too, the foul the’ inhabitant; the 
body is but the machine or engine, the foul that: 
mde my that actuates and quickens it; the body. is 
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but the dark lantern, the foul or fpirit is the candle 
of the Lord that burns in it: And feeing there is 
fuch difference between the foul and the body in 
refpect of excellency, furely our better part chal- 
lenges our greateft care and diligence to make pro- 
vifion for it. Bodily provifion is but half provifion, 
it is but for one part of a man, and that the meaner 
and more ignoble too, if we confider only the time 
of this life; but if we confider a future eftate of 
endle{s duration after this life, then bodily provifion 
will appear to be, I do not fay, quarter provifion, 
but no provifion at all in comparifon, there be- 
ing no proportion between fo fhort a period of 
time and the infinite ages of eternity; let us not 
then be fo foolifh as to employ all our thoughts and 
beftow all our time and pains about cherifhing, ace | 


-commodating and gratifying our bodies, in makin 


provifion for the flefb to fulfil the lufts thereof, as the 
ai poftle phrafeth it, and fuffer our fouls to lie by 


neglected in a miferable, and poor, and blind, and 


naked condition. Some philofophers will not allow 
the body to be an effential part of man, but only 
the veffel or vehicle of the fouls Anima cujufque 
eft. quifque; ‘The foul is the man. Tho’ I would 
not be fo unequal to it, yet I muft needs acknow- 
ledge it to be but an inferior part; it is therefore 
fo to be treated, fo dicted and provided, as to ren- 
der it moft calm and compliant with the foul, mot 
tractable and obfequious to the dictates of reafon ; 
not fo pampered and indulged, as to encourage it to 
caft its rider, and to take the reins into its own 
hand, and ufurp dominion over the better-part, the 
70 wysmovinoy, tO fink and deprefs it into a fordid com- 
pliance with its own lufts, Atque efigere humi di- 
vinae particulam aurae, 

This is our duty; but alas! what is our prac- 
tice ? Our great partiality towards our bodies, and 
neglect of our fouls, fhews clearly which part we 
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prefer ; we are careful’ erough of wounding or 
maiming our bodies, but we make bold to lath and 
wound our fouls daily; for every fin we.commit, 
being contrary to its nature, is a real ftripe, yea, 
a mortal wound to the fouls; and we fhall find it 
to be fo, if our confciences be oncé awakened to 
feel the fting and {mart of it. We are induftrious 
enough to preferve our bodies from flavery and 
thraldom, but we make nothing of fuffering our 
fouls to be flaves and drudges to our lufts, and 
to live in the vileft bondage, to the moft degene- 
rate of creatures, the devil. We are thrifty and 
provident enough, not to part with any thing that 
may be ferviceable to our bodies under a good con- 
fideration, and we fo efteem them as that we will part 
with all we have for the life of them but we make 
little account of what is moft beneficial to our fouls, 
the means of grace and falvation, the word of God, 
and ‘duties of his worfhip and fervice ; nay, we can 
be content to fell our fouls themfelvés for a trifle, 
for a thing of nothing, yéa, for what is worfe than 
nothing, the fatisfying of an inordinate and unrea- 
fonable appetite or paflion. We highly efteem and 
ftand much upon our nobility, our birth and breed- 
ing, though. we derive nothing from our anceftors 
but our bodies and corporeal qualities: and it ‘is 
ufeful fo far to valtie and improve this advantage, 
as to provoke ts to imitate the good examples 
of our progenitors, not to degenerate from them, 
nor to do any thing unworthy of our breeding; 
and yet the divine original of our fouls, which are 
beams from the Father of light, and the immediate 
offspring of God himfelf re yep % yve¢ eeev, hath little 
influence upon us to engage us to walk worthily of 
our extraction, and to do nothing that is bafe or igs 
noble, and unfuitable to the dignity of our birth. 
“You will fay, how fhall we manifeft our care of 
7 ! Ss 
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our fouls,? What fhall we do for them? I anfwer, the 
fame we do for our bodies. 

Firfi, We teed our bodies, our fouls are alfo to 
be fed; the food of the foul is knowledge, efpeci- 
ally knowledge i in the things of God, and the things | 
that coneern its eternal peace and happinefs; the 
dogtrine of Chriftianity, the word of God read and 
preached, 1 Pet. ii. 2. 45 new born babes defire 
the fincere milk of the word, that you may grow 
thereby. Heb. v. 12 The Apoftle {peaks both of 
milk and of ftrong meat Milk he there calls the 
principles of the Doctrine of Chrift. And again, 
t Cor. i 3. J have fed you with miik, and not 
with meat ; for hitherto you were not able to bear it. 
So we fee in the Apoftle’s phrafe, feeding of the 
flock, is teaching and inftructing of them. Know. | 
ledge is the foundation of praétice ; it is impoffible 
to do God’s will before we know it; the word muft 
be received into an honeft and good heart, and under- 
fiood, before any fruit can be brought forth. 

“Sacondly, We heal and cure our bodies, when 
they are inwardly fick, or outwardly harmed: Sin 
is the ficknefs of the race Mat, ix +2 They that 
be whole need not a phyfician, hee they that are fick, 
faith our Saviour by way of fimilitude; which he | 
explains in next verfe,, / am not come to call- 
the righteous but finners to repentance. For the | 
cure of this difeafe, an humble, ferious hearty re- 
pentance, is the only phyfick; not to expiate the 
guilt of it, but to qualify us to partake of the be- 
nefit of that atonement which our Saviour Chrift 
hath made by the facrifice of himfelf, and reftore us 
to the favour of (od, which we had forefeited, it be- 
ing, as much as in us lies, an undoing again what we 
have done. 

Thirdly, We clothe and adorn our bodies; indeed 
too much time and too many thoughts we beftow 
mpon that; our fouls alfo. are to be cloathed with 
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holy and virtuous habits, and adorned with good 


works, 1 Pet. v. 5. Be cloathed with humility. And © 
in the fame epiftle, chap. ii. 2. he exhorts women 


to adorn themfelves, not with that outward adorning 
of plaiting the hair, and wearing gold, Gc. but with 
the ornament of a meek and quiet fpirit, which ts in 
the fight of God of great price: and in Rev. xix. 8, 
The righteoufne/s of the faints is called fine linen. and 
the faints are faid to be cloathed in white raiment. 
Mat. xxiii. cr. Works of righteoufnefs and a cone 
verfation becoming the gofpel is called a wedding par- 
ment. Col. iii, 10. Put on the new man. And again, 
Put on therefore. as toe eleét of God, bowels of mercy, 
mecknefi, @c. On the contrary, vitious habits and 
finful actions are compared to filthy garments. So 
Zech. iii. 3. Jofhua the high prieft is faid to be 
cloathed ‘with filthy garments; which in the next 
verfe are interpreted his iniquities, either perfonal, 
or of the people whom he reprefented-: / hive caused 
thy inguity to pafs from thee, and will clothe thee with 
change of raiment. o 

Fourthly, We arm and defend our bodies, and 
our fouls have as much need of armour as they 3 
for the life of a Chriftian is a continual warfare; 
and we have potent and vigilant enemies to en= 
counter withal, the devil, the world, and this cor- 
rupt fefh we carry about us; we had need there» 
fore to take to us the Chriftian panoply, to put on 
the whole armour of God, that we may withjtand in 
the evil day, and having done all, may fiand; having 
6ur loins girt with truth, and having on the breaft- 
plate of righteoufne/s and our feet Shad. with the pre= 
paration of the gofpel of peace. Above all taking the 
fbield of faith : and for an helmet, the hope of fulvae 
tion, and the [word of the fpirit, which is the word- of 
God, Eph. vi. 13, 14. 

He that with this Chriflian armour manfully 
fights againft and repcls the temptations and ais 
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faults of his fpiritual enemics; he that keeps his 
garments pure, and his confcience void of offence 
towards God and towards man, {hall enjoy perfect 
peace here, and afflurance for ever. ‘Tacitus faith 
of the Finni, a northern people, that they were /e- ~ 
curt adverfus homines, fecuri adverfus Deos. * They 
“* need not fear what God or man could do to them 
becaufe they were in as bad a condition as could 
confift with living in the world; they could not be 
banifhed into a worfe country, nor put into worfe 
circumftances than they were in already. I might 
fay of the man that keeps a gaod confcience, that he 
is fecure againft God and man ; not in that fenfe the 
Finni were, but fecure of any evil befalling him 
from either. God can do him no harm, not for 
want of power, but for want of will, which is re= 
gulated by his truth and juftice. He is alfo fecure 
in refpect of men, becaufe he is under the protece 
tion of the almighty; and if any there be that would 
do him harm, they fhall either be reftrained by the 
divine providence, or if they be permitted to injure 
him, it {hail tend only to the exercife and improve- 
ment of his faith and patience, and enhancing his 
future reward at that great day, when the Almighty 
fhall difpenfe aureolae to thofe champions who have 
fignalized their valour and fidelity by heroick ac- 
tions, or patient fufferings of unworthy things for 
his fake. 3. A good confcience not only fecures a 
man from God and men,, but from himfelf too; 
There 15 no peace for the wicked, faith my God, no in- 
ward peace: fuch a man is at odds with himfelf; 
for the commandments of God being agreeable to the 
nature of man, and perfectly conformable to the 
diétates of right reafon, man’s judgement gives fen- 
tence with the divine law, and condemns him when 
he violates any of them; and fo the finner becomes 
Aan faurovrimopywevec, a tormentor of himfelf. Prima ef 
@aec ultto quad je judice nemo nocens ab/olvitur. 
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No guilty perfon is abfolved at his own tribunal, 
himfelf being judge. 
Neither let any profligate perfon, who hath bid 
den defiance to his confcience, and is at war with 
himfelf, think to take fan¢iuary in atheifm, and be- 
caufe it imports him highly there fhould be no God, 
ftoutly deny that there isany. For firft, {uppofing 
that the exittence of a Deity were not demonitrably 
or infallibly proved (as it moft certainly is) yet he. 
cannot be fure of the contrary, that there is none. 
*¢ For no man can be fure of a pure negative, name- 
«¢ ly, that fuch a thing is not, unlefs he wiih either 
‘* pretend to have a certain knowledge of ail things 
© that are or may be, than which nothing can be more 
«* monftroufly and ridiculouily arrogant ; or elfe, une 
“* lefs he be fure that the being of what he denies 
«© doth imply a contradiction, for which there is 
«< not the leaft colour in this cafe; the true notion 
** of God confifting in this, Lhat he is a being of 
** all pofflible perfection,” that 1 may borrow my 
Lord Bifhop of Chetier’s words, in his difcourfe of 
natural religion, page 94 fee 
Now if he be not fure there is no Deity, he can- 
not be without fome fufpicion and fear that there 
may be one. mes Ra ae) 
secondly, © If there fhould be a Deity, fo holy, 
s© and juft, and powerful, as.is fuppofed, what ven- 
© geance and indignation may fuch vile mifcreants 
“© and rebels expect, who have made it their bufi- 
€© nets to banifh him out of the woild, who is the 
“ great Creator and governor of it; to undermine 
« his being, and eradicate ali notions of him out of 
¢* their own and other mens minds; to provoke his 
** creatures and vaflals to a contempt of him, a 
“© flighting of his fear and worfhip, as being fuch 
$s imaginary chimeras as are fit only to keep fools 
§§ in awe? Certainly as this 1s the higheft proyo- 
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$* cation that any man can be guilty of, fo fhall it 
‘* be punifhed with the foreft vengeance.” _ 

Now a flender fufpicion of the exiftence of a be- 
‘Ing, the denial whereof is of fo fad confequence, 
mutt needs difturb the atheift’s thoughts, and _ fill 
him with fears, and qualify and allay all his plea- 
fures and enjoyments, and render him miferable 
even in this life. / 

“© But on the other fide, he that believes and 
** owns a God, if there fhould be none, is in no 


‘“€ danger of any bad confequent ; for all the incon- 


6§ venience of this belicf will be, that he may be 
“* hereby occafiuned to tye himfelf up to fome 
** necdlefs reftraints duiing this fhort time of his 

“* life, wherein notwithftanding there is, as to the 
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** prefent,. much peace, quiet, and fafety; and as | 


© to the future, his error fhall die with him, there 
** being none to call him to an account for his mif- 
© take.” ‘Thus far the, Bifhop. 

To which I fhall add, that he not only fuffers no 
damage, but reaps a confiderable benefit from 
this miftake; for during this life he enjoys a plea- 
fant dream or fancy of a future blefféd ftate, with 
the thoughts and expeétations whereof he folaces 
himfelf and agreeably entertains pet 
no danger of being ever awakenéd out of it and 
convinced of his error and folly, death making a full 
end of him. 4 
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